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(57) An infomutlan reeorciing madlum oomprisaa a 
userarEa, and aspara area Including a ropla&oment ar- 
aa, wharsin the replacement area maybe uaad Insioad 
of a defective area in the user area. The isar area and 
the spare area Include a plurality of eactore. Eactiofthe 
plurality of sectorB Includes a user data area for record- 
ing user data, and an ettrtoute date area for reoording 
def set rapiacament ellowance afliribute data. The defect 
raplacemem al bwenoa tribute data Indicates whether 
recording of the ueer dete h^e been executed In a etale 
met the execution of a defect replacement process is 
allowed. In the defect replBcemerrt process^ the dcfcc^ 
tive area in the user area is replaced wfth the replace- 
ment area In the spare area. 
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Dflflcriptlon 

BACKGROUND OF THE INV^r^lON 

T. FIELDOFTHE INVENTION: 

pool] The present Invention relates to an frfDimatlon 
recording mBdum capable of reconJing both neeil-tlmc 
data, such aa video and audio data, and nofKeal-time 
data, such && a wmputer program. The present invon- 
tton alfio relalea to an tnformatlon recording method for 
recording Information into the IntDrmatlon recording me- 
dium, find an information ropreducb'onmelhodforrepro* 
ducing irrfonnation racorded In the infofmatlon recording 
medium. 

2. DESCRIfmON OP THE RELATED ART: 

[0002J On a ptiasQ-change type optical disk or a r^ 
writable optical disk such e$ e megneto-optleal diek, ihe 
recardcd data is typically provided with an error eorreo- 
tlon coda. Theratore, even Whan a certain levet of orror 
occurs In reading the racorded data from such ari opticQl 
disk, ttie error Is correctedao that data can bs approprt^ 
otely read out. 

[0002] Howavar, a material of an optical dfstc la de> 
graded due to the attachment of dusta. the occurrence 
of scratchas, or the repetition of recording, depending 
on an^ronments and the mimber of years for which the 
disk Is used. In an area of an optical disk having auch a 
degradation of tha material of tha optical dieic. an error 
Is likely to occur to a Pavel exceodlng a limitation of ocr- 
reertlon using an error correcHor code. In temrv of the 
reliability of a disK, $uch an araa (hereinafter referred to 
aa a ''defective area*} cannot be used to record and re- 
produce data. 

[0004] In conventional rewritable optical disks, an ex- 
tra area is typk;af|y provided in advance for con^neat- 
ing for a defective area (hereHtaner refenrad to as a 
*&pare acea"). When a defecth^e area la detactad kr re- 
cording data, a recording apparatus records data, which 
ehovld have been recorded Into the dafective area, inio 
a nofi-dafactlve area In a spare area. Thenefore, the re* 
liability of the data la secured. Suc^ a proceee ia gener- 
ally called a defect management proceas. The defect 
menagenient process allows a rewritable disk to be free 
from error. 

[QD05] In a rewritable CpUcal disk having a large ca- 
pacity, such as a DVI>RAM pigltal Versatile Dlsc^Ran- 
dom Access Memory), a plurality of sectors (a sector la 
a minimum unit of a recording area) are handled as a 
unit to which an emir oomedicn code ia provided (such 
a unit Including a plurality of sectore, to whteh en enror 
correcdon code is provided, ie hmtnAfter refen^d to as 
an 'ECX; block<^. 

[0006] A did( recording and reproduction drlva can 
pert Dm) recwdtng and roproduetlon only In unltx of th<» 
ECC block. A control apparatus, such as a personal 




computer. Instructs the disk reocrding and reproductton 
drive to exacuils reeordl ng in units of a sector. Therefore* 
the disk recording and reproduetkin apparatus needs to 
execute a prol:ess Irt which an ECC block Including a 
' sector sp adf laid by a recording command from the con^ 
trol eppanatvs is read out, data specified by the record- 
ing command ik rewritten Into a portion of the ECC block, 
and tha ECC ^fock is recorded back onto a rewritable 
optical diak. Svlch a process la hereinafter refen^d to as 

w an RIWW (Reab Modify Write) pnocees. 

[0007] Hereiliaftcr, a conventional l^cordlng method 
will be daserlb^ with rcfcnence to Figures 8 through 11 , 
pooe] Figunt 6 showe a data etoicture of a coiwen- 
tionaJ rewritable disk 800. As shown in portion fa) of Rg- 

f9 ured, the disklsoo inclirded a lead-in area 101, a data 
aroA 1 02, and a lead-out area 1 03. 
IP009] The i^ad-ln area 101 contains a contn>i data 
area 101a and a defect management area 101b. Ihe 
control data ailea IDia is an embossed area wtiTch is 

» impossibtoto rlwrlie. In the control data arealOl a, con- 
trol data, such las the type of a disk and a physical pa- 
rameter which Is rsfeffineed by an appatatua in record- 
ing and reprodilcino sdlsk, is recorded ThadeTect man- 
agement BTSB jioiKi Is a rewritable area. In the defect 

^ management area 101 hy infomiation on a defect In the 
data area is re^rdad. A content of the defect manage- 
ment area I0lb will be described in detail. 
(OOiO] The data area 102 contains a ueer area 104 
lor recording udar data, and a spare area 1 05 wni on con- 

30 tains a replacelnent arse which can be used instead of 
a detective arek detaaed in the uaer area 104. 
[0011] The idad-out area 103 containa a defect man- 
agement araa "losb and a contn^l data area 1 03a. In the 
defect manageMont area 103b of the lead-out area 103, 

^ the same inforrjiation as that recorded Pn the defect man- 
agement area I01i» of the lead-in area 101 is recorded. 
The reason lhal tha same defect management infonna- 
tfon is recorded In a plurality of places Is that the rella- 
bilHy of a disk cbn be improved, In case a defective area 

^ la preeent in a defect managamant area ttself. 

IpOl 2] Pordoh (b) of Figura Q shows a data stoicture 
oi the dofbct mJnagemanl area 1 01 b. In the defect man- 
agement area 4 01b of the lead-in area 101, two pieces 
of defect mana^ment tnformatlon. i.e.,a DMA1 [Defect 
Management Atea 1 ) and a D MA2 (Defect Management 
Area 2), are recorded. The two pieces of defect man- 
agerrrent irrfonrlation have tha same content. Similarly, 
In the defect management area 103b of the lead-out ar- 
ea 1C3, two pieces of defect managerTTtant kiformatlon, 

50 i.e., a IDMA1 arid a DMA2, arc recorded. 

P013] Poitloli Cc) of Fgure 8 shows a data structure 
of a DMA. A DI/iA contains a DOS (Disc Def In Itlon Stnjc- 
ture). a PDL (Pr mary Defect List), and an SDL (Second- 
ary Defect List; . In tha DDS. vrformatlon. such as the 

ss nuntber of dcfcet management groups in a disk (I.e., the 
nurriwr of sets of a user area and a spare area, which 
ta ona In tho « i«e of DVD-RAM Version 2.0) and the 
punnber of timei of updates, la recorded, in the PDL, the 
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pooltlonal rnformation of a defgctlve area detected In 
phy$loairy formatting of a dJsk Is recofded. Note that the 
pr&sent invention relates to a process of recording usar 
deta efter the phystoaf fbrmattlng of a disk, snd ttMrefdre 
a detaPed description of the PDL is omtttBd. In the SDL, 
the infdrmatlon used for managing a defecth/e area de- 
tected after the physteal formatting of a disk le recorded. 
[0014) Portion (CO of Figure S showa a data strndure 
of the SOI. An SDL Idantlfier la a epecrfio rdsntlficatlon 
code for identifying an SDL (e.g.. 0002h [h roprosents 
hexadecimal number]). An SDL update number Is the 
number of times in wfiich an SDL ha& been updated. A 
PDL update number Is the number tfmes In which a 
PDL has b&en updated. The SDL update number and 
the PDL update number are used to select a DMA to be 
adopted, when four DMAs hove different contcntis. The 
pur|>oaG la that an up-to-date DMA can be obtained even 
when an error occurs in updating some of the DMAs. An 
SDL regiBtratlDn number le the number of reglstratlone 
of defect positional Infonnatfon following the SDL regie- 
tratfon number. In tha example shewn in portion (d) of 
Pigura B, only one set of an address of a defaetlva area 
A and an addro&a cf a replacement area A thereof la 
reglstsred. In thia case, the SDL regtetrBtlon number ta 
one. The address of the defective area A indlcBtcs the 
poehioftal Information of a defOCtVa area detected In a 
user area. The address of tha raplaoement area A indi- 
cate& trie positional Infomrmtlon of a replacement area 
A (non-defective area) In a epare area which replaces 
the defective area A. A recording and reproduction ap- 
pamitufi rof era to an SDL and usee a replacement area 
A Inroad of a defective area A. Therefore, data can be 
correctly recorded and reproduced. Such a proca«^ In 
Which a ciefecllve area In a ueer area ie replaced wSh a 
replacement area in a epare area, is callod a defect re- 
piacemem proceaa. Note tnet as shown In portion (d) of 
Figure Sp an unused poftlon in en SDL la filled with data 
of FFh. 

[0016] Portion (e) of Figure 8 sHowa a structure of an 
ECC blocK Which Is a part of a non-reaklme file for etor- 
Ing non-real-time data» such as a computer program. In 
a OVD-RAM, one ECC blocic containa 1B eeotom #0 
through «15. 

[0016] PortJon (f) ol Figure s ahowe a data structure 
of a sector. Tlie sector contains a sector header eOB for 

PQcording cDntrol infcrnnallon) 6uch as address informa- 
lion (positionai rnfomiatlon), a user data an&a 107 for 
rocortiing u&srdata, and an EDO (Error Detection Code) 
fYhrch id an error detection code for data in a user dale 
aroa. In the sector header BOS, the eector Informairon 
indicating an sttrtbuta of Uia sector, the eddreas rnfor- 
madon Indicating a position of the sector, and en lED 
(ID Error Detcctron code), which is a detection code for 
• detecting an emir of the sector Information and the ad* 
dress Infonnatfon, are reconded. The sector infofmaiion 
contains: a sector foranat Indlcadng whether the dl&k la 
divided Into a pluralrty of zones; a tnacMng vncthod Indl- 
cflding a method for following a track for recording and 



reproduction of data; a reflectance of the medium: an 
area attribute Indicating whether the sector belongs to 
a lead-Jn area jor a data area or a laad-out area; a dota 
;ype ihdlcailng whether the sector la rewrftable; end a 

' layer number Imficatlng tha layer number to which the 
sector belong. Note that a rescnfo area la reaen/ed m 
case of a rucu|e extension. In the resenra area, OGh la 
recorded, tn thb user data area 1 U7, 2048 bytea of user 
data Is recorded (one byte Is equal to B bits). An EDC 

to (Error Detectlct) Code) is a detection coda for detecting 
an error In thepser daia area 107« 
[p^7] Amorig data phyeicaNy recorded on a di8l<, an 
error corract}D|i code for correcting a read-Out error Is 
Included In addiDon to the above-described data struct 

fs hire of a sectol. As descrlied above, In a D Vt> RAM , a 
unit of IB'sGcJors la provided with an em^r correction 
code. Hereinafter, an EGG block which Is the unit of an 
ermrcQrrectk)rf code wfll be described wHh reference to 
f^urc 9. 

^ (poiB] PorticL (a) of Figure 9 shows a dara Eimecure 
of an ECC bkacllc In one sector, 12 userdaia rows {one 
user data row ik 1 72 bytes). 12 internal code rows (one 
Bitamai code rbw Is 10 bytes), one oxtemaf code row 
(1 72 bytas), anjd one Internal and external code row (10 
bytes), are neoordcd. Such data Is converted to data 
having an Ecd btock structure as shown In portion (b) 
of Figure 9 upon data reproductian. Conversely, upon 
data recording] data having the ECC blocic stnjcture as 
shown In portion (b) of Figure 9 le converted to the data 

30 having the eedor structure as shown in portion (a) of 
Rgura 9. Uporf data reproduction, 12 user data rows 
contained In eabh sector are Initially linked to respectVe 
Internal code rojws. Further, atotal of 1 6 of external code 
rows, each of wilcn is cistrflsuted In a respective sector, 

^ and a total of 16 of the Inlernal end external oode rows 
are Hnked to arj e nd portion of the ECC block stmcture. 
In this case, ari intemaJ code row m (m Is an Integer of 
from 0 to 15) Is an error correction code whtoh Is provid- 
ed with a user oata row m and vtrhich la used to perform 

49 ooirectlon in a Horizontatdtreetion in portion (b) of Rgura 
9. The external code row is used to perfom) correctkm 
in a vertical direction throughout the ECC block. 
EQ019] Further, the inten^al and external code raw Is 
located at an e^rlapplng poeitlon in the horizontal and 

<9 vertical difeotiofiS. and ie used both for connection of the 
external code r^ In the horizontal direction and for the 
correctian of thk Internal code raw in the vertical direc- 
tion. Convemel^, upon data recording, after an appara- 
tud generates internal codes^ external codes, and Inter- 
ne nal and external codes for tha user data rowe, the ex- 
ternal CO de rowk an d the Interna I and external code rows 
are diatrtbutGd knd recorded In the respecttve sectors. 
Therefore, unldbs the overall ECC block data (18 sec- 
tors) are detemjiined, the external code nsws cannot be 

ss goneratod even when the data of one sector is dete^ 
mined, in this (!a30, recording into a sector cannoi be 
oxcouted. As ^escribed above, in a DVD-RAMi sncs 
the ganeraDon of an error correctton code and the error 
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oorrdction pracdaa usln^ an error corractlon code can- 
not b»o executdd In units of a sector, racordlng and pb- 
production are executed In units of an ECC block Includ- 
ing 16 sectors. PuHher, a defective area Is rafilstered 
Into on SDL In units of an ECC block. 
[0020] As described above, In a DVD-RAM. recording 
onto a disk la exacuted In units of an ECC block. Hovih 
ever, In the case ofa DVD drive oonnactad to b pereonfir 
computer, the computer raquests a recording procass 
In units of a sector. Thcfaforo, the DVD cirive, whicii ac- 
CGpts a recording request In units of a sector, needs to 
parfarm a aeries of processaa (RMV^ process). I.e., 
rsedSng out in unfts of an ECC block, ovenvilting sector 
data to be updated, and recordrng in units of an ECC 
b\ack, Hareinafter. the RMW prtx»cB will be described 
with reference to Rgure 10* 
[0021] Figure 10 la a diagram used for explafning a 
concept of the RMW process. Portfon (a) of Tlgtira 10 
conceptually shows data to be recorded. R is assumed 
that cfeita to be recorded is tvro aectore^ Lc. a sector 
flBk-IS (i is an integer of zero or more) and aaactor 
f 1 6M-1 6. In this case, a DVD drive hftiaPy laads out data 
of two ECC blocka, l.e.. an ECC block ffi to whtett the 
S8ctor#16lf15b8}ongsandan ECCblock«M to which 
the eecftor (hfll-i-lfi belongs {STEP 1). thc^rcaften the 
DVD drive ovenvritea the data corraspondi ng to the aec- 
tor #1 61+1 5 and thas9ctor#1 6M-1 fi on Its buffer memory 
from Which tha data has been read out with data to be 
recordad shown In portion (a) of Figure io (STEP 2). 
The thus^updated data id recorded back onto a d(&k in 
unitfiof an ECC block (STEPS). As a result of the above- 
described RMW process, it is found that data only of the 
soctore #(1 $1+1 5) and fl(1 61+1 6) are updated In compa^ 
teon of data (before recording) on the disk ahown In por- 
tion (b) ot Figure 10 with data (after iiecording) on the 
diaK ahown in portion (d) of Rgure 10. 
[P0Z2] Figure 1 1 1s a flowchart ahowing a now of the 
RMW process. Harafnafter, the flow ahown In Figure 11 
will be deecribed step by atep. 
HSOZn The DVD dr^e. which has accepted a record- 
ing request, detemiinaa whether a border of an area 
epecified by the recoiding request is a border of an ECC 
block. Such a datermlnatk^n la executed by choking 
Whether a doctor number from which recording atarta 
and the number ol sectors Io be recorded each are an 
iniegrai multiple of 16. Whan a border of an area apec- 
HlGd ty the recording requeat id a border of an ECC 
biocic.theproceaabmnchesto (S11<%). in this casa. re- 
cording can be executed In unite ot an ECO block Thia 
is because an RMW proceea la not required. 
[0024] When a border of an area apecified by the 
oordin{9 roquest is not a bonder ot en ECC block, Iho 
process branches to (S1 1 02) in which an RMW proceoa 
is executed. 

[0025] The DVD drive reada out from a disk an ECC 
block Including a sedor speciriad by the racordSng na- 
quBSt (31 1 02). When the roMDng out Ir normally «f)ded, 
the prooaaa branches to (51105). When the reading out 
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la erronecusiy^anded. the prooeaa branches to (S1104) 
(error end). I 

[0036] The DVD drive iipd^ea mcordlng raqueated 
portion or read^out data to data epecified by the record- 

a ing rsqueai (recording request data) (S1105). Thereaf- 
ter, the DVD dilve records the data updated In (811 05) 
onto the dlak in units of an ECC block (S1106). Whan 
an on^r occun^ Intne recordingprooeaa, it iadetemifned 
that an area frJto which data will be recorded has a da- 

10 feci. As a resLlt, the proceea branches to (S1110) Wt 
which a defecllreplaoament process is executed. When 
the necording ^rocese la nonnatly ended, the piDoeea 
branches to (^1106). 

[0027] The d VD dr^e reads out the data recorded in 

t5 (s 11 06), therety determining whether the recorded da- 
ta can be normkdy reproduced ($11 Q8). In this case, the 
process cxeculed In (S1106) id caDed a verity proceea. 
In a typical varliy process, the presence of a margin for 
reproduction l^ conffrmed In order to seoura that data 

^ canbenomiall^rflprQdueadatafuturetirnG.lnthflVBrify 
process, whanjlc la deieimined that data cannot ba nor- 
nwlly reproduJed or that a suffldeM margin Is not se- 
cumd althougn data couM have bean normafly repro- 
duced (S1 1 09)1 It to detemnlned that there l» a detect In 

» an area In wfilih the data ^ recorded. In this caso, the 
process brandtss to (Sl1 1 0). When a margin Is secured 
and reproduction can ba oxecutad in the verny proceeei 
the proceaa oraches to (Siiii ) (r>ormal end). 
[0029] Wi>eni an eror Is detected in the recording 

A) process (SilOB, S1107> or the vertty proceas [S1108, 
S1 109), a rapiicement area which Is available from a 
spare anaa is allocated, and the processes subsequent 
to (S1 105) are! repeated^ applied to the ailocated re- 
piacamant area. As described above, recording c^ ba 

^ executed In unlta of a aedor for a DVD-RAM which can 
be recorded only in ur^its of an EOC block Including a 
plurality of sectors. 

[0029] HoweUfp the abova-dascrfbed RMW pnweea 
la baaed on thslpremise that an ECC block Including an 

40 area apeelfied Ir^ a racordlng request can be repro- 
duced. That iB.nvhsn it la detanninad in (SliOO) of Fig- 
ure 11 that an error occurs, the process immediately 
goes to the error and. The reason or the imn^late em>r 
end as a rsflult if ouch a detenmlnatlon id thai data other 

^ tttan the area al;^ fied in the recording request cannot 
be oblained aitjraugh racorAig can be executed only in 
units of an ECC block. To avoid auch asituation^ In con- 
ventlonfll OVDldrivea, the verrfy step auch as (S1 108, 
S1109) shown In Rgure 11 Is provided. The verify atep 

^ assures reproduction. 

[QOSO] On th^ other hand, a method without verifica- 
tion of the rcGojded data has been proposed In order to 
eeoure that video and audio data is recorded orrto a disk 
in real-time (e.^., Japanese Laid-open Publication Ho. 

ss 1 0.51 6372). Ad descnlied above, whan the verincatlon 
of PBcofded datk and the defect reptaoemerrt process in 
wMeh a d^rectii^ area is replaced wHh a rapi&eement 
area, are not afacuted, there may ba an occurrence cf 
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a partbl area on a disk In which reproduction cannot be 
executed. Ao Q result tha error end may occur In the 
HMW preoeos. When such a situation occurs tn a conv 
putor environment a fetal problem arises In which data 
cannot be saved on the <fisk. in addition, a aerious prob- 
lem rrtay arjae In which the eonnpuler itself hangs up. 

SUMMARY QFTHE INVEMHON 

(0031 J Afscording to ono aspect of the present Inven- 
tion , an inromnatlon recording medium comprisee b user 
arsa, and a apare area Including a replacement area, 
wherein Ihe replacameni area maybe used inatead of 
a defective area in the ueerareB. The user area and the 
apara arsA Include a plurality of aectore. Each ef the plu- 
rality of sectore Includee a user data area Ibr raeonffne 
user data, and an attribute dataareafor recording defect 
replacement allowanca atirlbute data. The defact re- 
plBoement allovvance attribute data Indicates whether 
recording of the ucer data has been eicecuted In a alate 
that the exscutlon of a defect replacement pn>ces» Is 
allowed, wherein in the oef ect replacement prcceee. the 
defective area in the user area replaced with the re- 
placement area in tha spars area. Therefore, the above- 
deacrlbcd object of the present Invention is achieved. 
[0032] In one embodiment of the preaent rnvention^ 
real-time data may be recorded as the ueer data in each 
or one or more eectore of the plurality of sector^p real- 
time reproducOon being required forthe reaMime data, 
in each of The one or more eectors, defecttve reptaoo- 
mam elowance attribute data having a first attribute val- 
ue Indicating that the recording of the user data has not 
been executed In the state that the BKeoutlon of the de- 
fect replacement proceee Is alowed, may do recoideif, 
10033] in one embodiment of the present Invention, 
ncn^real-tlme data may be recorded as the user data In 
each of one or more sectors of tne plurality of aoctore. 
nor>-reaUtime reproduction not being required for the 
non-real-time data, in each of the one or more sectone, 
defecttve replacement allowanca anrlbute data having 
a second attribute value Indicating thai the recording of 
the user data has been sxeeuted in the «taio that the 
axecutlon of the defed replacement process Is altowed, 
may be recorded. 

[D034] In one embodiment of the preeeni Inverrtron, 
the defective area may be an ECC bloci( including a de- 
foelfve sector, and the defect replacement pnace&a Is ex- 
ecuted In unite of an ECC block. 
P035] in ona embodiment of the preeent lm/entii>n, 
recording of Information into the Infonnatlon recording 
medium may be executed in unite of an ECC block, the 
ECC block Including a plu railty of eeetore. Attribute val- 
ues of all defect rg placement allowance attribute data 
included in tho plurality of sectors In tha ECC block may 
be 8et to the same attnljute value. 
[0036] According to another aspect of the present In- 
vention, Rn Informniion recMxIIng nridthod pnrnd^ for 
recording Information into an inforniation recording me- 



dium bidudlns a user area, and a epare area Including 
a replacement area, wherein the replacement area may 
be used Inetea i of a defective area 1 n the ueer area. The 
user area and vie spare area Include a piuiailty of aee- 

5 tors. Each of tii e plurality Of seolons Includes a user data 
area for recording user data, and an attribute date aruo. 
Thelnfonnatkjii recording method comprising the steps 
of (a) recording user date Into the user data area, (b) 
generating detk:t replacement allowance attrftiuce data, 

fo and (c) r^cordlhg the dated replacement allowance at- 
tribute data Inll> the attribute data area. Ih9 defect re- 
piacamerTt alloUanca attrftiule data Indtaates wheihar 
recording of th4 user data has been exacuted In a etate 
that the execution of a defect replacement process is 

f^ alloiwed,whGr^n In the defect replacement procgaa, the 
defBGlive area In the user area la replaced with the re- 
placennentareJ in the spare area. Thefefore, the above- 
de3citbedob]e^hfe of the preeem Invention is achieved, 
POST] In on^ embodiniGnt of the present Invention, 

^ the step (a) maV Indudc the steps of recording real-time 
data as the us^r data In the user data area, real-time 
reproduction b^ng required for the reaT-time data, and 
continuing the Ireccrding of the real-time data without 
perfcirning the pefact replacement proceed, even when 

^ a defective area Is detected during recording of the real- 
time data. The {step (b) may Include the atep of setting 
an attribute value of the defective replacement allow* 
ance attribute l:terta to a firet attribute value indk:eting 
that the recordllig of the user data haa not been execute 

» ed In the state ihat the execution of the defect replace- 
ment proeasa \k allowed. 

|D038] In one embodiment of the present Invention, 
the step (a) may Inclucleltie steps of recording non-reaK 
time data as the uaer data in the user data area, real- 

35 time reproducllbn not being required for the non-reel- 
time data, and Executing the defect replacement proc- 
ess, when a dejectlve area is detected during recording 
01 the non-reai-kime data. The step (b) may Include Ihe 
step of setting ah aitributevelue of thedefcutiveraplace- 

40 mem ailowancd attribute data to a second attribute val« 
ue Indfcating ulat the recording of Ihe user data has 
been ejtecuted In Ihe stale that the cxccutton of the de- 
tect replacemeilit pnocasa la allowed. 
[0039] in onJ embodiment Of the preeent invention. 

^ the daf ecUve arka may be an ECC blocic including a de^ 
fed ive eector, ahd the defect replacement process le ex- 
ecuted in unite l>f the ECC block. 
(0040) in onel embodiment ol the preeent invention, 
recording of infomiatlon into the infOmnation recording 

so medium may executed In unite Of an ECC b1ocK« the 
ECC block inclJding a pluraliiy of sectors. The informa- 
tfon recording njethod may further eomprlse the step of 
setting attribute^ values ol an defect replacement allow- 
ance attribute data included In the plurality of ee^ofa bi 

9S the ECC block Jo the same attribute value. 

[0041 ] Aocorcibig to another aepaci ot the p resent in- 

ventiDn, an Infonnation reproduction method pravldod 

for reproducing unfomiAtlon recorded on en information 
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recording m«dlum inciudlng a user area, and Q 5parB 
Braa tndudlng a replacement area, whorefn the rapfaee- 
ment araa may be used infitoad of « defective area fn 
the user area. The user area end ttie epere area fnolude 
a plurality of sectDns, The Information reproduolion 8 
method oomprteee the steps of (a) reading out data re- 
corded in thetnf6nmat|Qn recording madium, (bl deter- 
mining whethar b read-out error of the data occtim, (c) 
reading out dafdci replacement allowance attribute date 
from a sector, the dele being rooorded in the sector, 
when It 1b dotennfned that a road-out errsr Of this data 
occurs, and (d) ei^acutlng an error prcceee depending 
on an attribute value of Ihd reed-out defect replacement 
allowance attrlbutB data. The defect replacement allow- 
ance attribute data indcates whether recording of the T5 
data haa been excjcuted In a atote that the Gucecurton ^ 
e defect replacement process t& allowed, wherein in the 
defect repiacennent proceee, the dBfeciltfe area in the 
war area je lepieced with the replacement area In the 
Bpare area. Therefore, the above-deecribed obJccilvQ te so 
achieved^ 

10042] In one embodiment of the praaant Invention, 
the step (d) may iidude the steps of {t^i) datarminlno 
whether the attributa value of the read-cut defect re^ 

placement allowance anrfbute data is equal to a first at^ 
tribute value Indlcaif ng that the roconjing of the user da- 
ta has not baen executed fn the state that the execution 
of the defect replacement proceee ie dllow«d, and (d-2} 
Ignoring the read-out errx of the data and continuing a 
reproduction procese, when It le deteiminad that the at- 3o 
tribute value of the readout defect replaoemert allovi^ 
ance attrtbuta data ta equal to the first attrtiuta value. 
[0043] In one ennbodlmem of the present Invention, 
the step [d-2} may Include t^e step of replacing ait feast 
a portion of the data wim predetemnlned dumniy data, as 
[0044] in one embodhien) of the present invention^ 
each of the plurality of sectors may Include a sector 
header. The aector header may include the defect re- 
placement allowance attribute data» and a sector header 
ent>r detection code for detecting a read-out error of the ^ 
vector header. The etep tc) may include the steps of (c** 
1 ) detect Ing the read-oul en'or of I he a edo r header usin g 
the sector header error detectton code, and (c-2) read- 
ing out the defect replacement allowance attribute data 
from a aector, the read-out error of the aector header not 
baing detected from the sector. 
[0045] In one embodiment of tiia present invention, 
recording of data Into the Information recording medium 
may be executed in unRs of an ECC block, the ECC 
blocit Inclucfing a plurality of sectors. T>ie step (c) may so 
Indude the etep of reading out one or more defect 
replacement allowance attribute data from one or more 
sectons of the plurality of eectore included In the ECC 
blocl(. the data being recorded in the ECC bfoetc. The 
step (d) may include the step of (d-1 ) executino an eiror S9 
ptiooeee depending on an attribute value of the read-out 
oneormoredefact reptacemantAllowancDoiirtbuto da- 
ta. 



error deteotior 
Sector header 



10 



[PQ46i| In orje nnbodiment of the present Invention, 
each of the purallty of aectora may Include a aector 
header. The dbctor header mey Include the defect re- 
placement el loffvance attribute data, and a aector header 
code for detecting a read-out error of the 
The atcp (c-1) may include the steps of 
(c-1-1) detectl|igthe read-out error cf the sector header 
uaing the sad or header Btror detection code, and (c- 
1-2) reading dui the defect replacement allowonce at- 

m at least one sector succesah/ely from 

a (eadfng sector, the read-out error of the eector header 
not being detebted. 

3 embodiment of the present invention, 
the step (d-1) rliay Include the step of (d-M) detentiln- 
ing whether the error process is executed baaed on ma- 
jority njle of this atlfibute values of al leaat one detect 
-replacement allowance attribute data, the read-out er- 
ror of the eectol header not being detected from at laaat 
one eector Indlding Ihe a! least one defect replacement 
allQManoc attribute dotft. 

IPQ40) in onls embodiment of the present Invention, 
each cf the pltlraliiy of aacQore may include the defect 
rsplacement aftowance anribLrte data, an internal code 
PI for ccrrecdnb an btyot in one sector, and an external 
code PO for c^rrsctlng an error over one ECO blxk. 
the step (c-l) hiay includes the steps of (c-M) detect- 
ing an error nc^ correctable In one aector using the In- 
ternal code, anp (c-1-2) riding out the defect repteoe- 
ment allowane^ attribute data fmm at least one sector 
succecslveiyfr^ a leading eector, the error not conect- 
able in one eedtor not being detected. 
10049] In on^ ennbodlmem or the present Invenoon, 
the step (d-1) rJ»ay Indludethe step of (d-M ) detennirv- 
ing wh8ttierth€^an«rproceee ie executed based on ma- 
jority mie of th^ attribute values or at least one defect 
repracament allowance attribute data, the error not cor- 
rectable in one sector rtot being detected from at least 
one sector ineli|din9 the at leaet defect replacement al- 
lowance BttribiAfi data. 

Ipoao] AccorJdlng to another aspect of the present In- 
vention, an Infolmatlon reproduction method is provided 
fbrreproduclndlnfofmaiion recorded on an information 
recording medium irKludlng a user area, and a spare 
area including a replficement area, wherein the replace- 
ment anea ma>{be used Instead of a defective area in 
the user area. ~Ipe user area and the spare area Include 
a frfuralHy of sectors. The infoimation reproduction 
method comprised the stepa of detemfnlng whether a 
format of data recorded In the information recording me- 
dium Is a pred^ermlned fooBat, reading out defect re- 
placement allowance attribute data from a sector, the 
data being rccokied In the sector, when it is detannined 
that the format |of data recorded In the Information re^ 
is the predBDermlned format, afKf de* 
reproduction of data racordad in the 
Ing medium Is allowed, in accordance 
vbIuo of the Foad^out dofoct replaco- 
attrlbute data. The detect replacement 



cording medi 
terminingwhetl 
informatfon n 
with an ottnbi 
mentallowani 



PAGE 12/40 • RCVD AT 7/17/2006 2:18:28 PM (Eastern Daylight Time] • SVR:USPTO-EFXRF</40 « DNIS:273830O * CSID:612455.3801 * DUIWTION (min-ss):12-32 



07/17/2096 13:00 612-455-3801 



HSML, P.C. 



PAGE 13/40 



11 



EP1 132 914 A2 



allowance ottribute data Indicated whsther reeortflna of 
the usgr data has bean axocutatf In a sietft lhat tha ex- 
acution of a dafecT replacamont proceaa is allewad, 
wherein in the defect replacement proceas, the def ec- 
tfva areQ fn the usar area replaced wft^ itie replece- 
ment area In the apare eirsa. 
[0051] Thuft. tna Jnventlon described herein makas 
posfliWe the advaniagee of providing an infoimallon re- 
cording medium, an IntorTnation racording method, and 
an Infonnallonr&procfuction rnethod capable Of prevent- 
ing occurrence ot an error end of a RMW process In a 
computer environment 

[0052] These and other advantages of the pieaent rn- 
venHon will becomo appan;nt to thoee ekilled in the art 
upon reading end understanding the following detailed 
deserfptlon with reference to Ihe accon^nying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[DOSS] Ptgute 1 is dlBflrem showing a data atnictune 
of an Infcmnailon recording disk 100 according to Exam- 
ple 1 of iha preeent invention. 
[Q054] Figure 2A is diagram showing a data etnjcturB 
of an ECC block recorded In the Infoimatlon recording 
disk 100. 

[0056] Figure 2B is diagram showing a data etmcture 
of an BCC block recorded In the infomiation raeording 
disk 100. 

[OOSa] Figure 3 13 a block diagram showing a structure 
of an tnfonnation raeording end reproduction system 
200 according to Example 3 of trra present Invention. 
[OOST] Rgure 4 Is a f lowohart showing a flow of a re- 
production prooas& In whteh a disk recording and rapro- 
duction drive 230 reproduces data recorded in a rawrf^ 
table disk 250l 

[OOsq Rgure 5 Is a flowchart showing a flow of a de- 
fect replacemerTt allowance attn&ute determlnatipn 
process shown in Figure 4. 

[0009] Rgura 6 Is a flowchart showing a flow of a re- 
cording process In which the disK recording artd ref>ro- 
duotion drive 230 records non-real-tlmo data onto the 
r^^table d&k250. 

[0060] Rgure 7 is a flowchart showing a flow of a re- 
cording process in which the disk reooniing and repro- 
duction drive 230 records reattlme data onto the rewrl* 
table disk 250. 

[0061] Figure 8 is e diagram showing a structure of a 

cenventiDnal rewritable disk aOO. 

[0062] Figure a ie a diagram used for explaining an 

ECC bkx:k which is a unit of an error cocractlon code. 

[0063] Figure 10 ie a diagram uaed for explaining a 

oonoept of an RMW process. 

[0064] Rgure 11 is a flowchert showing aflow of the 

RMW proeass. 

[0065] Rgure 12 is a diagram used lor explaining a 
data structure of fife management inflormatton in a DVD- 
Video format. 

[0066] Figure 13 Is a diagram showing a data struc- 
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rormat 

Flguf^ 14 Is aflowchart showing a flow of a le- 
aocordlng to tns preseni Invention. 



process! 



s DESCRIPTfON OF TWE PREFERRED 
EMBODIMENTS 



IS 



Hereinafter, tne present Invention will be de- 
scribed by way cf lllustrHtVs examples wrth reference to 
(he aocompenyirtg drawings. Note that an irrformation 
(optical disk) is daecribed below as an 
exemplary informatton reoordlng medium. The praseni 
Invention can oe applied to any type of infomiation re- 
cording madluiii. 



(Example 1} 

{0069] Rgun^ 1 shows a tiaia structure of an Infcrma- 
flon reoordlng ^isk 100 according to Example 1 of U>e 
^ present Invention. In Rgural, the same compon ants as 
those of the fnfjdrmatk>n recording disk €00 of Rgura fi 
are indicated sy Ihe same reference numarafs, and a 
description of Juch components is omitted. 
[00701 Portion (a) of Figure 1 shows a situation where 
S5 one noo-real-tlJnc file (parallel hatohee) including non- 
real^tlnne data which does not require rael-tinne repro- 
duction and on^ reid-tlme file (crossed hatches) Indud- 
ins real-time ddta which raqulres real-time repiX)ductlon 
are rscortfed ii^ a user area 104 of the infomiation re- 
3o cording disk lob. 

[0071] The nin-real-tsne data is, for example, a conh 
puter progrann irnen neai^e data is, lor example, AV 
(Audio/Video) data including al least one off video data 
and audio d^ 
35 [DQ72] m the lexannple shown in portion (a) or Rgure 
1, a portion ofjtne non-real-tftr^e file is recorded In a 
spare area los, This Is a result of the execution of a 
defect replBoement process for replaclr>g a def ectfve ar- 
ea in the user drea 104 with a replacement area in the 
40 Spare area 10ff j when tfie defective area Is detected In 
the user area dbring the recording of the non-neal-t^ne 
file htha user 4roa104. 

[0073] The u^r area 104 ana tne spare area 105 b> 
ciudea plurality jot sectors. Each sector hae a data etruo- 
40 ture In which a J B(ttr1bute data area 106 for recording a 
defect replacerrJent allowance aaribuledata is added to 
a sector headeij (see portions (b) and (e) of Rgure 1). 
In comparison with the date structure of a sector of the 
conventfonai di^ aoo Of Figure 8. Note thai in the ex- 
SQ arnpte shown inl Figure t . the attribute data area 10B Is 
provided In the Sector header. However, the position of 
Ihe attrlnjtc dat^ area 1 0S Is not limited to this. The at- 
tribute data ored 1 0B may be placed at an arbitrary fixed 
position within a sector 
ss [0074] The defect replacement allowanoe attribute 
data indkaatea vlfhether recording of user data Into the 
user data area 107 has been evBcutad in b stafa that 
the flocecutlon of a dafect reptacement procees for re- 
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plEtcIng a deroctlva area In the Uddr area 104 with a re- 
pfficannartt area in ths epare araa 1D5 Is allowetf. The 
defect replacBment all&wa nee altrbuie data takes etthar 
of an attriDute value "O* (alowed) or CteiWdden). for 
example, 

[0075] The valua "0" (allowed) of the defect replaca- 
mem allowance attribute <tota recorded In the attribute 
data araa iob of a eector Indicatea mat the racoidtng of 
veer data I nlo the uaer data area 107 in the aame aeclor 
has bean executed in a state tha( the cTcecutlon of the 
defect replacement proooss Is allowed. 
[0076] The value '1 ' (forbidden) of the defect replace- 
ment allowance attnbiite data recorded in tha attribute 
data area 100 of a sador Indicates that tho racording of 
uaer data into the user data area 1 07 1 n the same sector 
haa not been executed In a stale that the exacutton of 
the defect replacement procasa Id allowed (La., tha re- 
cording of user data Into the user data aiaa 107 In the 
same eector has bean executed In a slate that the exe- 
cution of the defect replacement procasa ia foHaiddcn). 
[0Q77] Portion (b) of Figure 1 shows a data etmcturc 
of tho aoctor In which the non-real-time date oonta^ad 
In ^e non-real-tfme file is recorded. 
(OOTQ Tha non-reaM^ data b recorded In the user 
data araa 1 07 in the sector In the elate that the axecuiiof) 
of the defect repiBcemant proeeea la altowad. Therefoie, 
the attribute value of the defect replacement allowanca 
attribute data recorded In the attribution data area 103 
13 set to "tr {allowed). 

[Q979] Note that the defect replacement allowance at- 
tUbute data doaa not IndicBte whether the dsfact re- 
plflcemBnt prpcees has baan actually executed during 
the nscordlng of user data, but indlcatesvmetharthe re- 
cording of u&er data had been executed In the state that 
the execution of ^e aefect rBplacement precede Is al- 
lowed. When a non-rGaMlme file la recorded In an area 
of the user area 104, tne attribute value of the defect 
replacement allowance attribute data of each eector In- 
cluded In the atea is set to *(r (allowed), regardless of 
whether the area has been replaced vAth Che replace- 
ment area In the spare area 105. 
[0080} Since the reliability of data ie re<|ui red for non- 
real-time data, such ae a computer program, the detect 
replacement process needs to be used to eecura the 
rellabllHy of data. Tlia attrbute value of the detect re- 
placemonl allowance allributo data of a eector In which 
nan-reaf-ilme data is recorded (a non-neal-time data re- 
cording eeclor) is set to "0" (allowed), 
[OOai ] Portion (c) of Figure 1 shows a data stmcture 
of a doctor In which real-time data contained ki a real- 
time file Is rcoordgd. 

[0efl2] The roal-tlma data Is recorded in the user data 
area 107 in the soctor In the etate that the exocutlon of 
the defect raplacament procsEa is forbidden. In thia 
case, Ihe attribute value of the defect reptacement al- 
lowance attribute date reoorded In tho attribution data 
area 100 Is set to M" (forbidden). 
(OOn] It la important for real-time data^ auoh ae AV 
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data, to ba r^g^rodiiced and racon^ed in real-time. In 
comparison w4h non-reawime data, the reliability of da- 
ta is leas requl^d. Further, when a portion of a real-time 
tne ta recorde^ In a spare erea ae a raault of a defect 
replacement p^ticeae during the reeordlhg of the real- 
time flic, a rephxluction head needa to be moved from 
a u&er area to be spare an^ during the reproducing of 
tho real-time file. In this case, the movement of the re- 
produfstfon heJd causes a delay in reproduction, whlcAi 
may lead to prejventlon of conUnuous reproductton of the 
mai-tlme me. In this case, for example^ video or audio 
may be Bkippe^^ or notae may ocsur during the repro- 
duction. 

[0084] According to the above-dcscrtbed reaeons. the 
execution of im defect replacement process is forbid- 
den during the recontlng of a raaklme file. The attrtoute 
value of the deflect repracamem allowance attribute data 
of a sector In which real-time data Is reconted (a real- 
time data recoijding sector) ie set to *r (forisldden). 
(0086] Note that the above-described defaet reptace- 
ment process r^ay ha executed In units of a sector or in 
unite of an Ecd block including a plurality of aectoiB (e. 
g., 16 sedore)! Whan the defect replacsmervl process 
nnay be executed In units of a sector, a dafectVe sector 
(defective area) in the user area 104 la replaced with a 
replacamenl adctor (replaeemem area) In the spare ar- 
ea 105. When h\o defect replacement procass may be 
executed in unjts of an EOO block, an ECC blocK (de- 
fective area} in the user area 104 Is replaced with an 
ECC biocfc (replacement araa) in tne spare area 105. 
[QOfifi] Asdeicribed above, according to the Informed 
tlon recording disk of the present invention, each sector 
Is provided witri an attmxita data area for recording a 
defect replacenitent allowance attribute data imjicating 
whether me reJordIng of user data has been executed 
in the state thai the execution of a defect replacement 
procese is ailoWed. Thus, the defect replacement allow- 
ance attribute oata can be recorded in an Infomwlton 
recorenngdlsk. 
[0087] When the recording of uaer data has not been 
executed in the state that the execution of a defect re- 
placement proetsa Is allowed (Ke., the leoording of user 
data has been Executed In the state that the execution 
of a defect rcpikcement proceaa la fori^ldden), the at- 
tribute value of I the defect replacement allowance at- 
tribute data is eat to a first attribute value (e.g., "1 • rep- 
resenting lori>i^en"). When the raccrdng of user data 
has been execihed in the state that the executkxi of a 
defect replacefrient process ie allowed, fht attribute val- 
ue of die defect replacement allowanee attribute data Is 
set to a Second attribute value (e.g.. "0* repreeenting 
'allowed"), I 

[0088] The defoct replacement afkywance attn'bute 
data reconJad Inlan inf omratfon recording diskallows an 
error proceee d«t ending on the attribute value of the de- 
tect replecemerh altowance attribute data, when a re- 
production app^anjB derecn nn oiror in reading out us- 
er data recorded In the Infomvition recording disk. The 
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concept of tho 'error process cfepencflng on the attrnwie 
value Off rhe defect rBpfBcement allowance attribute da- 
ta" Is based on an Idea that an error occurring In readlrtg 
out the TQcorded user data is handled f n a manner var- 
ying depending on the nellablllty M the user data. TTie 
rBllabllit/of recorded user data }e Inevttabl/lourerwhen 
the execution of a detect replacement process Is forbid- 
den In reeonJInfl usor deta than wtien the execution of 
a defect replacemgnt process Is allowed. Therefore, 
wfien the executfon of s defect roplacement proceee le 
fortWdon, ft Is not appropriate that tne occurrcnca of an 
error (n reading out user data Ib handled as an excep- 
tional situation. In such a case, a oertctin recovsiy proc- 
ess atKufd besultably executed, Forexanple, when the 
execution of a defect raptRoement proeesa Is forbidden, 
a reproduction apparstua may perform the fdowjng re- 
covery processr the ennr in readfrig out ueerdaia ts ig- 
nored 60 that a reprDduction proce&e Is continued (e^., 
In an RMWproeese, among 16 sectors Included in en 
ECC block Including onescctor spectfled by a recording 
requeet, 15 sectors other than the specified setfor ere 
eubjeetedto data padding}. 

[0089] Since the recording of reaJ-tfme data Is axecut* 
ed In a state that the execution of a defect replacement 
process Is forbidden, the attribute value of the defect 
repracement allowanoa attHbuto data of a sector In 
which the ndahtlme data Is recorded rs set to a first at- 
tribute value (e,g., M " representing Torblddon"), Since 
the recording of non-real-tlme data is executed In a stele 
that the executlcn of a defect repfacement process Is 
allowed, the attribute value of tha defect rapleoement 
ailowence attrbute data of a sector In which the non- 
reaMlme data le recorded Is set to a second attribute 
value (e.g.. repreeenting "eVowed"). /to a result, by 
refening to the attribute value of the defect replacement 
allowanoe attribute data recorded In a sector, It can be 
detemilned whether user data recorded In the sector is 
real-time data or non-real-time data. This means that 
the defect replacement aftowance attribute data also 
functions as afleg Indicating whether or not aflle record- 
ed In an inlormatlon recording disk is a reaMrme file. 

(Example 2) 

[0090] Hereinafter, a dale structure of the inf ofmBtion 
recording disk 100 when user data is recorded and re- 
produced in units of an ECC biock will be described (the 
ECC bk)ck la a unit when an error correction proceea ia 
executed). 

[0091] Figures 2A end 3B show data structure of en 
ECC block recorded In the Infomiatlon recording disk 
100. One EOC block contains a plurality of eecters (e. 
g., 16 sectors]. 

[0002] Each secior rndudes: a sector header 106; a 
user data area 107 for recording user data: an aroa for 
recording an EOC whnh Is an error detection code for 
the sector header lOG and the iiser date am 107; an 
area Tor pecordtng an internet code PI which Is a oorrec- 



Hon code cfosbd within a sector; and an area for record- 
ing an external code PO provided over an ECC block. 
Note that the iletans of the Internal code PI and the ex^ 
temal code Pd) ere described In the DESCRIPTION OF 
ART section, A description of the codes 

is here omlttetb. 

p093] The iector header 106 contains an altiibute 
data area loalfor recording defect replacement allow- 
ance attribute data, and an area for recording en I ED 
which le an crtror deteclion code Sn the sector header 
106. Note thai the sector header 1D6 may contain an 
area for nscoildlng other control InfonTHUlon which la 
however omittM hei^. 

|0Q94] The dttn^utxe valuaa of all delect replacemonft 
ff aRowance atbipute data contained ki a plurarity of aso- 
tora Inane ECC block are set to the same attributo value. 
10095] Note that In Ihe example shown in Plgurea 2A 
and 2B, an aOlbute data area loa Is provided In iha 
8eclorheader106.Howevcr»thBposiiion of the attribute 
^ data area IOBIIs not Hmrtcd to Ihfs. The attribute data 
area 1 08 may be placed at any fixed poaitk^n In a sector. 
[0098] Flgur^ 2A shows a data structuns of an ECC 
block In which rkal-thne data la recorded (a real-time da- 
ta recording Ectc blocK). 

10097] Real-imc data Is recorded in each saslor In an 
£CC block In tde state that the execution of a defect re- 
placement prodess Is forbidden. If a defect replacement 
proceea Is execkned In recording real-time data, the de- 
fect repracemeet proceea may lead to prevention of con* 
tlnuoue reprodJjction or the roal-ilme data. Therefore, 
the attrfbuta vajuaa of all defect repleeement allowance 
attrbute date lii an ECC btock In which rQal4Ime data Is 
recorded are 3« to T (fbrbldden). 
[0098] Rgurd 2B ehowe a data structure of an ECC 
^ block In whioh non-real-time data is recorded (a non- 
real-time data recording ECC block). 
[D099] Mon-r4aHlme data is recorded in each sector 
man ECCblcckjinthestatethaitheexecuttonof a defect 
replacement process is allowed. The reason is thai In 
40 Ihe case of thi recording of non-raeJ-trme data, the 
greater rellablin^ of dale » required than the continuity 
of data. B^erefcire, the attribute values of qII defect re- 
placement alk>i^ance attribute data in an ECC block in 
which non-reahiimadara ie rocoraad are set to 'X)" (al- 
^ lowed). 

[01 00] As described above, effects similar to those 
described In Example 1 can be obtained by recording 
defoct replacem enl alkiwance attribute data In an infor 
matfon recondln^ disk. 



so 



30 



(Examples) 

(0101] Figure d shows a structure of an Infbrmatkm 
recording and re xoduetlon system 200 according to Ex- 
ample 3 of the [iresent invention. The Information re- 
cording and repfoductlon system 200 records informa- 
tien into the inf c rmatlort rcoordlng medium 100, or re- 
produces Inlbmlatlen recordad in the InfonriAtion re- 
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Cording modlum 100. 

[0102] The (nft^rmaflon recording and ropioducilon 
system 200 includes a Iwslcanipi;tsr210, a diaic record- 
f ng and rdpraducilon drfvo 230, and a dovtcft l/Fbua 201 
conrifldlng Iherebetvrasn. 

[01 03] A rewrttaUe disk 2S0 Is an exampto of the In- 
formeilDn recordhg medium 100 dedcrlbed with rafer- 
ence to Hgunesl and 2. 

[01 04] The host computar 310 includes: a ceniral 
procafislng circuit 211 for performing an oporatfon; a 
main memory 212 for Btoring an execution program and 
date required for an operation; a procQEsor bus 21 3 For 
connecting the central processing circuit 211 and (he 
main memory 212; an exiemal spparatus bu« 216 for 
eonnecting to a peripheral; a bus bridge circuit 214 for 
connecting the processor bus 213 arid Ihe extamfil ap- 
paratus bus 215; an l/F control card 216 for communis 
eating wlh e disk recording and reproduction drVe 230 
as a peripheral; a magnetic disk apparatus 217; an AV 
data decoding card 218 [or decoding AV data and out- 
putting the result as an anato^ audloArkleo signal; and 
an AV data encoding card 210 tor converting an Input 
analog audio/video signal to dtgllaf data. 
[01 05] The disk Peoording end reproduction dilva 230 
Includes: an VP control dncult 231 for oommunteatlng 
with the host conputer 21 0 via the device l/F bus 201 ; 
a recording control section 232 for oontrolling a record- 
ing process in responae to a recording request from the 
hodt computar 210; a sector information generation sec- 
tion 233 for generating sector InfomYation before a re- 
cording process and providing the sector Infcmiation for 
data So be recorded; e data recording section 234 for 
recording data stored In e data buffer 239 at a spedflad 
position 01 the rewritable dl3K 250; a bulTar control see- 
tk)n 23S for controlling data menlpulatton and the Ilka In 
the data buffer 239; a reproduction cdhIfdI section 236 
for controPIng a reproduction process In response to a 
reproduction requeet from the hostcomputer 210; a data 
read-out section 237 fbr readkig out delta from a speci- 
fied position of the rewrltabie disk 250 and storing the 
data in the data buffer 239; a replaeernent attribute de^ 
tennlnetion section 236 for determining the attrft^uto val- 
ue of the defect replacement allowance airrtbirte data 
when the data nead-out section 237 detects a reacJ-out 
errPT the data buffer 230 tor temporarily storing date lo 
be recorded and reproduced data; a data bus 240 func- 
tioning OS a Iransmesion path for transmltL'ng and re- 
ceiving data to and from each section and the data buffer 
239; and a control bus 241 functioning as atransmhslon 
path lor transmission and receplron of control Informa- 
tion, such as a command and a process result, between 
each ^t Ion. 

[0106] Note thai each section mcludod in a disk re- 
cording and raproduetion driva may be realized by hard- 
ware, Boflwaro, or aoomblnatlon ther^f. 
[0107] Next, aepeciTio oper^lon of Che dtak recording 
Bnd reproduction drive 230 will bo daBcnbed with rofer- 
encfi to rigures 4 through 7. 



to 



is 



so 
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49 



iP106] Rgurb 4 Is a flowcTart showing a flow of repro- 
ducing date recorded In the rawrBsble disk 260. 
IP1D9] The l|F control drcutt 231 of the disk racording 
and reproduetjon drive 230 accepts a raproductlbn re- 
quest commai|d from the host computer 210 (Se01). 
The r/F control drcuft 231 transmit& lo the reproduction 
Control 8ect1onl230 en instruction that data is to be read 
out from an area specified by the reproduction request 
command. Wl^n the repreduction control sectk>n 236 
accspte the Initructlon from the I/F control drcuit 231, 
the nsproducti^ control section 236 transmits a data 
read-oul requclBtto the data read-out section 237. 
pDIIO] The data read-out fiecllon 237 reads out the 
date recorded ^ the specified area in the rewritable disk 
290, and stofeb the read-out data Into the data buffer 
239 <SG02>. THe data read-out sectton 237 performs an 
error correction ppooeaa using an emr correctton oode 
for tfie nsad-Dii data. 

10111] The ^Bta reed-out section 237 determines 
wtieiher the data read-out pmoese 'm nofmally ended, 
and retume a lUutt of the determlnatlan (normal aneV 
error end) to khe mpfoduetion control section 296 
<SB03). When the error correction procosa ia nonrtaily 
ended, 'nonnajand' Is returned to the reproduction con- 
trol section 2361 When correct data cannot be restored, 
since more errare are detected then can be ccrreoted in 
the error ccn'eitjon process. "orrDf end" la raturrwd to 
the reprocuctioh control sectton 236. 
[0112] Whenlthe reproduction control section 236 ac^ 
cepts a detemjiinatlon rasult Indicating "nom^ai end' 
from the data read-out section 237, the raproducUon 
control section ^ rsports the nomnaf end to the VFcon- 
trci drcutt23lJ 

£3113] When 2he reproduction control eectlon 236 Ac- 
cepts a detemihation resul indicating '^ror end^ from 
the data read-ck section 237, the raproductton control 
sacHon 236 Instucts the raplacement extrlbuie determi- 
nation section fcso to determine tha eitribute value of 
defect repiacerhent allowance attribute data. The ra- 
placennent attHziute determination section 236 performs 
a defect replacement ailowanca attrftsute determination 
proceed (S804)i The dstalts of the defect replacement 
allowance attribute determination process ere de- 
scribed later wlbi reference to Fi^re fi« The replace^ 
mentattrbute dttarminatlDn section 236 returns a result 
of the determlnlBdon (ellowed^orbldden) lo the repro- 
duction control Section 236. 

[01 1 4) When Ihe reproduction oontrol section 236 ec- 
cepta a determination result Indkrating "allowecT fnom 
the repiacemenl attribute determination section 238> the 
reproduction cojntmi section 236 raporis the emor end 
to the l/F controjclrcult 231 . As a result, the reprodudton 
Is eiToneouBty dnded (5609). 
pi 16] When the reproduction eonlrol section 236 ao* 
capts a determination resul indicating *f6rfaiddenr rrem 
the repiaoemeni attribute determination section 236, the 
reproduction oontml sectiDii 236 m&truoiB the buffer 
control sedion to replace datBi whteh la raad out 
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from a spoclfled arae on Ihd rdwriiable dl3k 250 and \a 
stored \n tha doia buft^ 239, witf) dummy date (e.g., 
COh data). Th^ buffer conrrol action 235 replaces lha 
data atoned In the data buffer with dummy data (a. 
fl, , OOh data) In accordance with the Instruction from the « 
reproduoUon contioi aeotlon 336 (S606, €606). Ther«- 
aftar. tha buffer oontror aeerion 235 ratunia a report of 
complatton to the rsproduetlon eoittroi aoctlon 23$. 
[0116] Wher) the data raad-out proceag la fiomnilly 
complatad, or when tha daia feod-out proceso la erro- 10 
noously ended but thodstactreplaccmontnirDwance at- 
trfeute detemilnatlan process (S604} results in forbid- 
den", BO that read-out data ie replaced wflh <JumnPty data 
(a.g., OOh data), the reproduction control section 236 re- 
portB a normel end to the l/F eontrol circu it 2S1 . is 
[01171 When the I/F control circuit 231 aoeepte a re- 
port of noimaf end from the reprcductton control section 
236, tha 1/P cQntrol dmuh ^ transfons data Storad In 
the data buffer 239 to the host computer 21 0. As a roeult, 
the reproduction process is normally ended (SOOfl). so 
[0118] As described above, aecordlnfl to an Infornia^ 
tion reproduction method, when an Qtror cxscura In read- 
ing out data recorded in an information recording madS- 
um, an anor process can bo sxecuteo depending on the 
attribute valueof defect replacerrontalowanoe attribute 
data by raforring to tha attribute vafue of defect replace- 
ment altowanca attribute data recorded in the Inferma- 
tron recording nie<num. 

[P1 19] Forexenipfe« when the attiflDUte value of defect 
replacement allowance attrbuta data Indicates that the oo 
data has been recondad in tha state that lha execuilon 
of a defect raplacgment process Is forbidden, the disk 
recording and reproduction drive 230 Ignores the raac^ 
out error of m data (a.g,, replaces me read-out data 
vi^h dummy data) so that the reproduction prDceee Is w 
continued. 

[01 20] The recording of reahtlme data is executod In 
the state that the execution a defect replacemem 
process Is fbrbldden, so that the attribute vaJua of the 
defect replacement allowance attribute data of a sector 4o 
in which the reaMlme data is recorded Is set to "forbid^ 
den*. Therefore, even when a lead^ut qftot Is delected 
in reproducing real-time data, the neproduclion process 
Is not en'oneously ended. Therefore, tha recording and 
reproduction of reaMime data can be executed without 4ff 
occurrence of an error even under a computer environ- 
ment 

(01 21] Further, in tha abovQ-dascribed inf oimaiion re- 
production metthod, even when an eiror Is detected In 
needing out data, If the recording of the data is executed so 
In the state that tha execution of a defect replacement 
process Ib forbidden, read-out data is replaced with 
dummy data (e.g., OOh data). When the dummy data is 
returned, a recovery process can be executed. The re- 
oovsry process is, for example, a process In which the ss 
dumrriy data Is not reproduced, but data \& oblained by 
tnierpolaiing video data before and afterthe dunvny da- 
ta. 



pi 22] Nctellhfit dumnrry data Is not limited to oon da- 
ta. Dummy dsla may be other than OOh delta, 
pi 23] Rguija 5 Is a flowchart showing a flow of e de- 
tect replacenient allowance attribute tretamilnetfon 
proceee ehowl) In (3604) of Rgure 4. Note thet In an 
example shoWn in Figure 6, an arsa specified by a re- 
productfon request Is one sector, one ECO block Includ- 
ing the spedfiad sector ts read out from the rewritable 
disk 2S0, and lho ECC block rs stored In the data buffer 
239. Further, even when an error occurs In reading out 
data, data incliLcilng an emsr is stored by the data buffer 
239. I 

IP1241 The rfeplacement attribute determination sec- 
tion 238 Initially sets a cumgnl aector number in an ECO 
block to 2em (feSOl). Tha tenm ^3u^ont sector number 
In an £00 block' herein means the numberof a sector, 
which Is cumerftly subjected to a procsaa, of a plurality 
of sectors (10 ^ectons In this example) contained In an 
ECC block In ^ich a read-out error oocura. Note that 
sector numberi 0, 1 , 2i and 1 S are sequentially as- 
signed to the fWpective sectors contained In an ECC 
biodc euceeeeilety from the leading sector In the ECC 
block. I 

pi 25| TTie reptaoement attribute delemiinBthin seo* 
tlon 230 detcnrilnea whether there Is an error In the sec- 
tor header of a aector conresponding to a current 
number, by referring to an I ED contained in the sector 
header. As described above, an lED is an en^r detection 
code provided bn a sector header. Therefore, with an 
l£D, Whether there Is an em»r in a sector header can be 
detSTTnined. 

[01 2^] When the replacement attnbuta detarmlnBiton 
section 238 determines that there Is no error in a sector 
header, the repKtcement attribute determination section 
238 determined that tha sector header Is used to deter- 
mine the defectlreplacement allowance flttrlbule(S50a). 
In tnis case, thd process brenches to (S506). When the 
replacement atirlbute determination aectlon 238 deter- 
mines that ther^ Is an en^r in a sector header, the re- 
placement attribute detenmtnenon section 238 deter- 
mines that the Sector header is not used to determine 
the defect replabemont altowanee ottrfiute (S502). ITie 
reason is that a jiess reliable sector needer having a de- 
tected error is prevented irom being used. In this case, 
the process brashes to (S503). 
[0127] The rcjplacemont attribute determinalion sec- 
tion 238 adds ahe to a current sector number In order 
to detennrie whpiherthe fleeter header of a eubscquent 
sector can be uJed to detennlnethe defect replacement 
allowance attribute (SBOS). If a current sector number 
after the eddltSo^ of one becomes 1 6, an error Is detect- 
ed in ail sector [leaders of an ECO block. In this case, 
the process breNches to (S505). 
pi 28] When k current sector niml>er la 15 or less, 
the prooBBs branches to (S5Q2). Thersfora, verification 
is contlnudd for Ihe eector header of a subsequent eeo- 
tor<SS03,3604|f. 

[01 29] When ^e replacemem anribute detemilnatlon 
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aoctlon 230 daieimtned Khal there no error In the^dc^ 
tor heactor of a secior corrosponding to a current aactor 
number, the rapiaoefnent attribute determination sec- 
tion 23& ctetarminee wherher the aarlbute varue d the 
defec^t replacement allowance attribute data of the sec- 
tor is a value representing 'gA lowed" (e.g., "()■) or a value 
ropreeeneng forbWden* Ce.g., "t") (S606). 
[01 30J When the attrfbute value of the defect rep face- 
nwrn allowance attribute data refen-ed to in (8506) (e the 
value represamlrg "allowod" (e.g.. •(T), thereplacemervt 
6(ttrfbuta dsterrr^icrtfon section 23$ returns a cfetemnina- 
tion reeult Indicating 'aFTowed* to the reproditc^on con- 
trol section 236 (S505). Tha ppxese is normally ended 

[01 31] When ttte attribute valua of the defect rcpTace- 
meniaHowBrTCQ attHbute data rBfarredto in (SSOfl) la the 
value representing "toffordden" (&g„ "1"). the replace- 
ment eltrlbute detdimlnatlon saeilon 2SB retLrms a de- 
tefmlnatton result Indicating forbidden' to the reprodUC- 
tfon Gontrol aedion 236 (SSOT). The procoss la noimally 
ended (S508). 

[0132] Aa descrlbedabove, In the defect i^tacemont 
allowance attrbule determination process of Rgure S. 
whether there Is an error In a aector header fa detar- 
mlned by checidng an ICD of the acctor header whicf) fa 
an error datsctlon code. According to the determination, 
a less reliable aedcr header havtng a detected error id 
pravBHted from being used, TTieref o re, even when there 
Is an arror In a aector hoador, It is poesibleto deiermine 
a defect replacement ellowance attnbuto with a high de- 
gree of reliability. 

[0133] As described above, Jn the defect raptacemem 
altowfince attrbule determination process of Figure 5, 
whether tha sector header of a aecior la used to deter- 
mine the defect replacement allowance attribute le de- 
tannlnedloraectoi^Dran GCC block successively from 
the leading sectDr {Ke,. the sectors are succeeeiveiy as* 
algned, from the leading sector of an ECC btocK, hlghef 
precedence for the detemf^lnatlon of defeci replacement 
allowance attrlbutae). Therefore, even when the record- 
ing 1$ intmupted partway in sn ECC block due to a aervo 
erpgr or the Ike, a delect rBpiacement allowance at- 
tribute can be conBctly determined. 
[01 34] Aa described above, in the defed replacement 
allowanoa attribute delerniinatbn process of Figure 5, 
when an errorls detected in all sector headers in an ECC 
block, a dotennlnfltion result indbalinp 'allowed" la re- 
turned. Therefore, It Is possible to prevent erroneous ig- 
norance of an error cpocunfng In norvreal-tlme data 
which requFrea the reliability of data. 
[0136] Note that In the defect replacement allowancir 
attribute detemiination process of Rgure 5, a sector to 
be detemtined is a sector In which an enror is not detect- 
ed using an tED, i.e., an error detection coda, of the aeo^ 
tor header of the sector. Alternatively, a aectorwhich can 
be corrected using an Internal code which Is a correction 
oode pnovided in the Roctor, or a eeetor in which b n en^or 
is not detected using an EDO which an error datecdon 
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code even for the user data of the sector* may be used 
as a sector to be dstem^lned. 
(0138] Furtnbr, in the defect replacement allowance 
attrfbute detenftlnatlon process of Rgure B, the sectors 
are sequentfaiir assigned, from the leading sector of an 
EC?C block, higher prBcodanee for tlic delennlnation of 
reapecth/e dafict neplacemem allowance attributes. AJ- 
tematlvety, In alsyatflm having a low frequency of occur- 
rBn(5e of servo ernora, ■allowed" or "forbidden" may be 
determined bated on majority mle of the attributes of 
the defect rep acennent allowance eQrft>ute data con- 
tained In each sector of an ECO block. 
1)01 37] Note jkial In the defect leplacement eflowance 
actribute deitannlnatlon piooesfi of Ffgure 5, the aeotot^ 
are aequentlaljr assigned, from the leading aoctor of an 
EOC block, higher prscedence for the determination of 
respecthra defact neplacoment allowance aitrlbuiiefl. Al- 
tsmathraty, taking Into eccountthepremise that data re- 
CDided in the stite thatihe execution of a defect replace- 
» ment process is allowed can be always reproduced due 
to the defect replacement procGss, the determination 
'^forbidden" majr be returned when there rs at least one 
sector of an EdC block In whk;h data is recorded In the 
state that fha esiecutlon of a d sTect replacement procoss 
b forbidden. I 

[01 SB] Me)ft, k lecording process in whk^h the Infer- 
maiton recordlrL and neprodudion system 200 records 
nan-real-ume daiB onto the rewmabie disk 250 win be 
descftbed with fwarenceto Figure B. Non-real-dms data 
to be recorded dnto the rewritable disk 250 is herein de- 
scribed as a oojmputer pmgram which Is stored in lha 
magnetic disk spparahjs 217. 
[01 99] The hf^computer 210 mads out the computor 
prognsm stored In the magnetic diek epparatua 217 and 
atones the progrkm Into tha main memory 212, Thereaf- 
ter, the hoet cornputer 210 issues a non-real-ttme date 
recording comrTiand to the disk rscordlng and reproduce 
iron drive 230 vb the t/F control card 21 6. 
[0140] Figurela is a flowchart showing a ftow of a re- 
cording proceea in wtifch the disk recording and repn>- 
duction drive 2^0 records non-r^l-timo data onto the 
rewritabfo disk ^50. 

[0141] When Ihe I/F control circuit 231 or tr>a disk ra^ 
cording and repjoductjon drive 230 accepts tha non-re- 
al-time data nacdrdlng command, a data tnsnsfer section 
(not shown) provided in the I/F control circuit 231 is ac- 
tuated so that tjie I/F control circuit 231 accepts non- 
real-time data frpm cho host computer 210 and stores 
the non-real-timb data Into the data buffer 239 (S401 , 

S402). I 
[01 4^1 Thercoter, the I/F control circuit 2^ tranemlta 
to the recording oontrol section 232 an Instmotion to 
record the non-r^sl-time data stored in the data buffer 
239. The recording control section 232 detemiinea 
«f whether a bordej of an ar^a specified by a non-roaHlme 
data recording cJ>mmand (recorxiing request) la a border 
of an ECC blocKl (S403). Such a determinmion can be, 
for example, acNleved by checking whether the storting 
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position of an aroa specined by a rooomg tBqimt Is a 
bordsr &f an £CC block {U9„ an tnlesraj muiripJd cf IB) 
and whBthert^e number of rftcoidlng sactors 16 an Inte- 
gral muiopte of an £CC block. 

In (8403). when the determination ioaffinna^ 
tlvc, tDe pfoeess bmnches to (5407) since an F^fm 
proceaa Is not required. When the determination Id neg- 
ative ki (S403), the proc»as branehea to (S404) atltce 
an RMW procBte is requfrod. 
[0144] When the recording control section 232 delar- 
mlnce that a border of an area specified by a rwn-raal- 
IbiB data raeonJlng cornnaDd (nacording requosi) 1$ not 
a border of an ECC block, a read-out process in which 
an ECC block Incfuding an area epecifiod by a rocortlng 
ruqueat is read out fs actuated. The read-out process Is 
the mms aa the nsad-out data storage procsBa marked 
by a daahed Una In Fiqutb 4. A deeer fptlon of the road- 
out process Is here omitted. 
[0145] Note thai the r^^out data storage pnsceaa 
(8404) returns "error endT so long asanerrorlsdatecled 
in reading oirt data and It Is determined that the reoord- 
tng of the data haa been executed In the state thai the 
execution of a defect raplacanwnt pfocesa js allowed, 
and otherwise returns "normal and". 
[0146] When tha recording eontrol eectlon 232 ac- 
coptB 'envr and'from Iho read-out data storage process 
(S404>« tha recording control section 232 h^ansmlls an 
mror end report to the iff control droult 231 since an 
RMW process cannot be executed. Aa a rosui. the re- 
cording proceas Is erroneoiisiy ended (S414). 
10147] Whan the recording control sectton 232 ac- 
cepts '*nonnal ancT from the road-^ut data storage proc- 
ess <S404). the recording coi^trol section 232 Instructs 
the buffer control section 235 to overvyrfie the read-out 
data (or OOh data) stored In the buffer memory 239 wfth 
non-reai-tkne data to be recorded, at a predetermined 
position of the raad-out data. Ttie buffer control ^lon 
235 performathBOvenvnte process Instnictdd by the re- 
cording control section 232, and returns a report of eom- 
pfation to the racording control sectton 292 (Sdos). 
[01 48] The racordl ng control aectiDn 232 inatmcta the 
seder mformaiion goneraitlon eectton 233 to gertemte 
sector Infontiatlon in which the onrlbuta value of the de- 
fect replacement ailowanoe anrlbuta data Is eet to a val- 
ue represenUng "allowed" (e.g., "0") for all aectora In re- 
corded data stored In the data buffer 239. Tha aedor 
information generation section 233 genorates pretblcr- 
mtned sector Infonnatron and provfdee the sector infor- 
mation lor all sectors in an ECC b^ocK to be reconded, 
and thei^attcr transmHs a report of completion to tho 
rocoreflng control eecllon 232 (540/). 
pi 49] Tho recording control eectlon 232 Instructs the 
data recording eection 234 lo rcfoonJthe non-reat-tfrne 
data In the data buffier23a onto the rewrjtabla disk 2S0. 
The data recording section 234 performs the recording 
process Instructed by the recording oontroi occtk>n 232 
($408), and returrts a result of the recording process 
(nomfMl and/^or end) to the raoordlng control aection 



ts 



Pl5bj -rtie Irecording control section 232 determines • 
the result of ihe recording procfiss (normal ond/enur 
end) (S409). 

P1511 VVheh the neauit of the recording process is de- 
tennlned as "dn-or end- fn (S409), Ihe racordhg control 
aection 232 silocated an available replacement area 
from a spare area . TTiereaflar, the process goes back to 
(S40B). The rdeordlng control aectton 232 Inslructsthe 
daia recordingjsection 234 to recoid non-reahtime data 
in the data bufer 239 Into the raplacement area. The 
data rGcordIng feaetion 234 performa tha recording proc- 
eas hstmcted by the reconflng oonlral aedlon 232. 
[01 $2] Whedtfm leault of the recording process fa dfe- 
temiinod as "nimwtf end^ in (S409). the recording con- 
trol section ^ InstnioiB the data nsed«ut section 237 
to read out dat^ In d data check mode h order to check 
whathor the re^nlect data te fieconfed While a margin 
aufficieitt for reproduction la secured. The term "dHta 
dicek modo' Aerein means a mode in which It te 
chaelced whether reproduction te otili poselble even If 
condltiorwfordflta reproduction are Intentionally caused 
to bo worse thah typfcai conditions. 
[□153] TTie dkta read-out eectlon 237 perfbima a 
read-out proceak In tho data check mode In accomancc 
with an Instnjct^on from the recording control section 
232 (S411X anfllretums a result of the read-out process 
(nontial end/emir and) In the data check mode to tt^e 
recording control sectton 232. 
IP1S4] IhB recording control aedbn 232 determknea 
the result of the read-out procesfi in the dam ohock 
mode {nomrai e^itfen^r and) (S412). 
[01 55J When tne result of the read-out process is de- 
termined as ^'errorend' In (541 2). the process branches 
to (5410), I 

[01 sq When the reeui of the read-out prooese la da- 
tennlned as •noflnai end" in (S412), the rocoreUng con- 
trol section 232 lansmlts a report of nomnaf end to Ihe 
VF control drcultssi . Aa a reeuit, the reeonding precesa 
Is nomiaiiy ended (84ia). 

IPIST] As doxirlbBd above, according to the method 
for recording norl-real-tlme data shown In Rgure 6, the 
attrbute value of Isef ect replacement altowance attribute 
data le set to a vblue repraaentlng "altowed** (e.g.. "0") 
In recording nojvteaktfme data. Therefore, when an er* 
ror occurs In repl"cduolng non-real-lime data, an error 
procossauitable ior non-raal-time data can be ^^(ocuted 
by refening to th^ attnlwie value of defect rsplacernent 
allowance Information. 

[01 aft] As deschbed above, according to iha method 
for recording non-jreal-llmQ data shewn In Rgure 6, even 
when an error octurs h readirig data In an RWW proc- 
ess, If the data h^s been recorded in the etate that the 
execution of a defect raplacement proceee is forbidden, 
55 the rcad-out erroi is ignored ao that the RlVfW process 
l5 continued. Therefore, h Is possible to prevem the 
RMW precofis frain being emsneousiy ended. 
|015q Mext, a Recording prooess In which tha Infbr- 
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matlon rocordlng and reproctuctlon syaTem 200 rocorda 
real-tlmo data onto tho r^wrttabto ciiok 250 will be tfe- 
echbed wBh reference to Figure 7. it b here aMumd 
that the hoot connputor 210 detemilnes that data (video 
or audio d^) input ^ the AV data encoding card 219 
i& rear-rime data. 

[01GO] Fypther. when the host eomputor 210 records 
real-tlmft data onto th» rewritable cfek 250, the host 
computer 210 iesues to the di^k reosrdlng end repro- 
duction drive 230 a recording cormnand (real-tfme data 
recording command) whteh te dHferant from a recording 
command used In recording noH'fBRl-tlmedatB onto the 
rewritable disk 260. 

[0161] Further it Is aesumcd that a bonder of art area 
specified by a real-time data rBCordinQi convnand ia a is 
bonder of an ECC blod;. The reeeon 19 that taking tnlo 
account that ^e size of rcai-tlme data Is large and that 
a delay required for an RMW preceaa ia Wk^to hinder 
areaMlmeprocGBS^an RMW prDoess Is prevented from 
occurring in rscordlng reel-time data. so 
piaq The oentral prooe&slng circuit 211 of the host 
computer 210 aotuatae the AVdata encoding card 210, 
and atarts aoceptance cf the real4ime data. Thereafter, 
the host computer 210 issues a real-time data recording 
command to the disk recording and reproduction dilve ^ 
230 vl9 the y}r control card 216. 
pm] Figure 7 |$ a flowchart showing a flow of re- 
cording real-time data onto ttw rwrttable disk 250. 
[01 e4j When the l/F control circuit 231 of the disk re- 
con^lng and reproduction dilva 230 accepts a real-time so 
data recording request command, a dale transfer sec^ 
tlon (not ahown) pmvlded in the Uf control circuit 2S1 ia 
actuated so that the oonttoi circuit 231 accepts the 
realtime data via tne devtee i/F bua 201 from the boat 
cDmputer210and stores the real-time data Into the data 3S 
buffer 239 (S302, S303}. The l/F control circuit 2^1 
tranamlls a recording request to the reoordlng control 
eectlon 232 so that the reaKlme data la recorded onto 
the rewntabld disk 250. 

piss] When the recording control section 232 fic- ^ 
c^ls the recording request of the real-time data, the 
recording control section 232 IranernXs, before record- 
ing the resMlme data, a request to thesector Infomnation 
geharatlQn aectkin 233 so ttrat the eecior infomnation of 
data to be recorded which is stored in the data buffer ^ 
239 t8 generated. In this case, since the data to be re- 
corded is real-dme data, the sector Information genera- 
tion scotksn 23ft eels the atntbute value of defect re- 
placsmant allowance attribute data In sector Information 
to a vafcfe representing "forbidden" (e.g., "1 *) for all eeo- 90 
tors hi which the real-tirne data will be recorded (S304). 
[01 66] Afreriho recording control section 232 accepts 
en acknowtedgement of completion of the gBneratfngof 
the sector Infomnation from the sector infomoetion gen- 
eration section 233, the recording control section 232 ss 
instructs the data recofding 8ectk>n 234 to record the 
r9al4Yne dBta In the data buffer 2de onto the rowrltable 
disk 250 at a specfflpd position thereof. 



P31B7] The data recording eeetlon 234 performs a re- 
cording process in accordance wtih a ccnfvrtaiid from 
the recording control section 232 (S305). After comple^ 
tlon of the recordirtg proceed, the data recording section 
234 returns a report of completion of recording and a 
result Of the recording process (nomial end/enrjr end) 
to the recording comrol section 232. When the recording 
control section 232 accepts the report of completion of 
recording* the recording oontnol section 232 determines 
that the recEHidIng le completed, Irrespective of a result 
of the recording process, and reports the normal end 10 
the l/F comrol circuit 231 .The reason the recording con- 
trol section 231 ignores the result of the recording proc- 
ess (nannsl end/errcr end) is that a defact replacement 
process la restrained eo that the rsal-tfrne data can be 
recorded in real-time. 

pifiil] The l/F eontiiel circuit 231 reports an end to the 
hofii computer 210 via the devk» l/P bus 201 , 
IP169I When the hoet computer 210 accepta the re- 
port of completion of recording, the host oomputer 21 0 
determines whether there is a request of stopping the 
rGcordlng of the real-time data. When It is detennliad 
that there is the recording stop request, the recording 
process Is Stopped. When It Is dotetmined that there Is 
not the recording stop request, the recording Is conHn- 
ued for subsequent reel^^ne data. 
[0170] As described above, according to the n^othod 
for reccming reat-tlme data shown in Figure 7, the at- 
tribute yalue of defect replacement allowance ettnbute 
data 18 settoavanierepreaentlndf orbidden'* (e.gM "1") 
In recording reei-tlmedBtaTherBrore, When an error eo- 
curs In neproducing real-time data, the attrR)Ute value of 
the defect replacement anowance Irtroimoticn Is ra- 
fs rred sothat an en'or process auttabie for rsal-tlme data 
can be executed. 

10171] Note that In the method Tor recording real-tjlme 
data of Example 3, an enror occurring In recording real- 
time data is ignored. However, a method for handling an 
error occurring in recording real-time data Is not limited 
to this. As an alternative method for handling an error 
occurring in recording real-tire data, arry method which 
does not pcrf omi a defect replacement pmcess in which 
a defecdve area In a user area Is replaced with a re- 
placemem area in a spare area, can be adopted. A re- 
cording method in whk:h a defective area is skipped (dis- 
closed in Japanese Laid-open Publication No. 
10-518372) may be adopted. 

(Example 4) 

|P172] Rguros 12 and 13 show a data structure of a 
DVD-Video formal which is used for a medium for dis- 
tributing vMao tMxH audio data. informatlDn recorded on 
a OVD-Vk:jao disk is managed as files. Files ard man- 
aged using a hierarchy cf directories. 
[0173] Figure 12 shows an exemplary directory-fHe 
atructurg. In tho DVD-Vld&o forrnet, ther^ is q directory 
"VIDEO.TS* for storir^g video and audio data under a 
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directory 'ROOT". 

10174] inihedlnectoryviDeo.TS'.the^Qr^fhwfltea, 
f a., "VIDEO^TS.IFO". "VIDEO jns.VOff*. 'VlDEOJTS. 
BUP", "VIS.OI.CVOB^, fihd J ,VOB". 

10175] In 'VIDEO_T5.IFO" fltereontml informa- 
tion forcontroirng video end dudio data te stored. 
[0176] In the 'VOEOjrs.VOB" file, a mdnu victeo 
which te used to selaet one title to bo reproduced, from 
fl pluralUy of titles, Is efored. 

10177] The 'VIDEO_T&.BUP- flfl Is Q tackup flo fa 
wtiteh tho same content as InlDrmetlon stored fn tf)e 
"VIDEO.TB. IFO" fllB Is stored. This backiip file Is used 
when the "VIDEO_TS.IFO" file cannot be reproduced 
due to a contamination or the like. 
[017fi] The -VTS.OI.p.VOB" file and ttie Vrs_ 
01_l.V0e" flic GDChfndJeeteaHtleoontalningvitfeo and 
audio data. 

[0179] Portion (a) of Figure 13 stiows e date structure 
or the logic spac& of a disk In which Ihe directories and 
flies of l^igurs 12 are recorded. Contnl rnformatlon, such 
as the size of an available space on a disk, te defined 
by a volume struotura. 

pidO] lnaDVD-^VIdeodlsk,adlrecioryandafkeQre 
managed using two types of dlrectory^flie stfudured. 
One of the two lypee Is an tSO9BB0 file structure. The 
other Is a UDPflte structure. Theeo file strudureB have 
different data stmetures, but heve a content havlr^ the 
same meaning. 

[01 81 J Hereinafter, the UDF file etroctura will ba de- 
scribed <portton (b) of Figure 13), 
[01 82] A file S9t dascrlptor cental ns 'ROOT ICB" (not 
shown) which Is positional Infonmatlon for a ''ROOT d|- 
nactoiy file' which is Information on the ■ROOT' cfreC" 
tory. 

[01 83] in the "RCXJT dlrectoiy file", a parent dlrectoiy 
identification descriptor indicating positional tnfonnallon 
of an upper d*«clory, and a V1DEO_JS dlrecio^ loan- 
tlflcatton desciiptor In which positional informailor) of 
"VlDEOJTS ICB" indkating positional Infoimation about 
the "V IDEO.TS** directory, are etored (portion (c) of Fig- 
ure ig). 

[0104] In the 'VlDEOJTS tOB', positional information 
of the'VIDEO.TS diradory file" In which Information on 
the "VIDEO J'S' directory Is etoned, is stored. 
[01BG] In ihe "VIDEO.TS directory ffle'. a parent dl- 
rectory IdentlflCEition descriptor Indbsling posftlonal in- 
formatfon of en upper diracloiy, and a file IdGfitfflcatlon 
daecriplor ift^hich is positional Intomnalion for oach nia 
entry indicating posltk>na} information of a file stored In 
the *ViOEO_TS' dlnactory, ore recorded for each fDe 
(portion {b) of Rgure 13). 

[0186] In the file entry of each file, positional and size 
inloimatlon of an extent in which user data of the file is 
stored, is recorded. Therefore, when one nie in tha 
"VlDEOJTS* directory is accessed, Information is ob- 
tained from Ihe WOr directory, the "VIDEO^.TS" di- 
rectory, the fae entry, and the file oxtenf in this order, 
tharefay enabling aooese te the file. 



[qi07] Hie data atructura of the DVD-^Vldeo format Is 
characterized fn that the atraetory designated 
■ViOEO^TS' Is prwWed under the "ROOr dtBctory. 
andthe fDa desl^ated "VlDEOJTS. JFO" Is provided un- 
^ der the ■VlDEOJTS" directory. Therefore, a reproduc- 
tion apparatus for reproduorng a drsk In which video and 
ftudto data is recorded In the OVD-Vldso tonnat, can de- 
termine whether video and audio data are recorded on 
a disk in the DVD-Vidoo fomiat. by Interpreting an UDF 
fff file structure or an tSO9660 file structure and detecting 
whether there is a "HOOr directory, a V(DEO,TS" dl- 
rectory, and a 'ViDEO.TS.lFO^ file, 
pi 68) Next« a flow of a reproducdon process for re- 
producing video and audio data recorded in the DVD- 
^ Video format of Figures 12 and 13, will be described. 
The reproduction process of the present Invention ^• 
dudes a function of detocdng copyrighted contentt Ille- 
gally copied on a recordable disk fiiom a raproduetlDn* 
on ly disk in which the contenta are Horded, andfoit^ld- 
so ding raproduction of the contents UlegBlly oopted (|.e. , a 
copyrlgh! protection ftjnctlon). 
IP189] A raproductlon apparatus for paifomilng a re- 
production procBss having fiuch a ooi^ght piotactlon 
function has a stnicture similar to that of the Inrbrniatfon 
^ rtoonjlng and repmduotlon system 200 of Figure 3. 
Therefora, a description of the structura of the reproduc- 
tion apparatus is Orr^ted, Note that in Exampfa 4, a disk 
250 to be reproduced by the raproductton apparatus is 
either a reprodtictlon-only disk or a recordable disk (re- 
3o wntabls disk). 

[0190] Figure 14 la a flowchart showing a flow of a ra- 
procfuction process having the copynght pnstecdon 
function. Hereinafter each of the steps of the reproduce 
tlon process win be described with raf^nceto Rgures 
as 3, 12 and 13. 

10191] A vMeo and audio data reproducttofi program 
(not shown) stored m the main nnemoty 212 of the host 
computer 21 0 issuea, before reproducing vidso and au- 
dio data, to the disK recording and reproduction drive 
40 230 a read-out oomnuuid to read out file manademant 
Infonnaden (the UDF fila amieture 1201} recorded on 
the disk 250. 

|Qi 92] When the VF control circuit 231 of Ihe disk re- 
cording end neproductkin drfve 230 accepts the read- 

^ out command, the l/F control circuit 231 tnansmlta en 
instrvctfon to the reproduciion control section 238» The 
reproduction conh-ol section 236 reads out Ihe UDF file 
structure 1201 recorded on the disk 250 by controllrhg 
the data nead-out section 297p and temporarily stores 

so ihc read-out UDF file structure 1201 in The dale buffer 
239. Thareafter, the read-out UDF file structure 1201 Is 
sroned Into the main memory 212 of the hoot cornputsr 
210 via the l/F control circuit 231 (51300). 
[0103] Theraafter, the video and audio reproducdon 

ss program interprets the UDF file structure 1201 siored m 
the main memory 212, and determitiee whether Ihe for- 
mat of video and audio data recorded on ttw! disk 250 Is 
the DVD-VldBo forniat (SI 301). As a result of the Inter- 
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pretBtioncrtn8UDFflle9truclurei20l.wtidniti3fDLrnd repiacemont allowancs attribute data of a sector In 
that there is a "V)DE0_TS" directory under a 'Floor which the date is racordad is aot to the value reprdeent- 
dlrectory and there is a 'VlDEO^TS.FCr tfle In ihe Ing "allowed* (e.g., -0"). "Rie reason Is that the data has 
VIDEO.TS'' directory, it la determined that the format of been recorded in the state tnatthe execution of a defect 
the video and audio data recorded In the dlskSSO Is the s replacement process fs allowed. 
OVD-VIdco fomial Othciwtee, Jt la determhed Ih^ the 10201] Ort the other hand, when data Input (nam en 
formal of the vWeo and audio data recorded In the disk apparatus , such oa a camera connected to the AV en- 
250 b not the DVD-Vfdeo format. In this case, the r&- coding card 219 of the host computer 210, te recorded 
productiort process is on^neouely ended (S1307). onto the disk 250 In reel-time, the attribute veiu^ of the 
lOIMJ In (S130f), when It is determined that the for- io defect replaccinent allowance atlributa data of a sector 
mat of the video and audio doia recorded In the disk 250 In which the data Is recorded Is eat to the value repro- 
Id the DVD-Vfdeo format, ths video and audfo data re- ssntlng 'Toitoldden'* (o.g. , "1 ") . The reason Is that the da- 
production program iesuea to the disk recording and re- la Input from an apparatus, such as a camera, Is record- 
production drive 230 a command to incjuire wheth er the cd onto the disk SisO as real-t&T>e data. Such a recording 
dlsk25QlfiAfecortiabledl&)cora reproduction-only disk, process la executed in aeoordsnoe with the preoaee 
[01 9S] The disk recording and reproduction drive 230 shown In Rgure 7, for fisampie. 
detectsaphy8icBipreperty,8UchasereftectAnee,ofthe p202) m (B1304), when It Is determined that the at- 
dlek 250 by comroliing the data read-out section 2d7, trbute value of the defect replacement allowanoe at- 
end bascsd on a result of Ihe dereetloni determines trTbiite data Is the value representing "allowed* (e.g.. 
whether the disk Is a rcproductlon-onty dbk« and ^ "o"). It determined that the video and audio data re- 
retums a result of the determination to the host compu- corded In the disk ZBO is lllegairy copfed data frm a re- 
ter2l0 (S1302). If IttsdstemninedthBtthe diBkSsO Is production-only disk. In tt^ls case, the reproduction prae* 
a recordable disk, the reproduction procese goes te ess is erroneousty ended (SI 307). 
(S1303). [0203] In (51304), whanllte determined that the at- 
[0196] If ft Is dsionnlned that the disk 250 is a repro- « tribute value of the defect replacement allowance at- 
dudlon-cnly disk, vWoo and audio data recorded on We tribute data Is the value reprssentlng "forbidden" (e.g., 
disk250 is rsproduced (81305). The reasonlsthatwhen "1"). it Is detennlned that the video and audio data ra- 
the disk 250 Is a reproduction-only disk, there is not a corded in the disk 250 Is data wnict) is ortgl rally reoord- 
podslbillty that data to be reproduced Is illegally copied ed by a user, in this case, the video and audio data re- 
data. 30 conled In the disk 250 Kb reproduced (S1305}. 
[01 dT] In (Sf d02>, when It Is determined that the disk {0204] Note that the flow Of me ropreduetion piDCeaa 
250 Is a recordable disk, the video and audto reprodue- ol vkleo and audio data In (SIdOS) la similar to the flow 
tion program Issues a command whkih instructs the disk of the reprcductton proceed ehown in Rgure 4. There- 
nacordlngQndrsproductlondrtve290toreadoutthede- fore, a descr^yilon of the fkyw in [S130S} is omitted, 
feet replaoennent allowance attrtoute data of a sector In 3s [02OS] The vkleo and 8udk> reproduction program is- 
whioh the video and audio data is recorded on the diek sues a data reed-out convnand to the disk recording and 
250, in order to cneck Whether the video and audio data reproduction drive 230 until the reproduction of all video 
is Illegally copied data from a reproductlon-only disk. and audio data recorded In the disk 250 is completed. 
[Oiea] When the disk recording and repmductfon When the reproduction of all video and audio data re- 
drive 230 accepts the command from the video and au- ^ corded in the dsk 250 is completed, me raproductieo 
dio reproductkpn program, the disk reoording and repro- procees is ended (SI 306). 

ductlon drive 230 contmls the data read-out section 237 [0206] Note that in Example 4, the presence or ai>- 
80 that the sector h&ader Information of a sector specl- sence of the three files, I.e.. the 'ROOT' dirHctory, the 
fled by the command is read out. and transmits the read- 'VlDEO_TS' directory, end the 'VlDEO_TS.iFO', Is de- 
out sector header information to the host computer 210. « tecled In order lo Identify the DVD-Video f onmi. The 
Alternatively, the defect replacemsnl pikiwance at- process of identffying the DVD-Video fomial may be 
tribute data of thcsector specified by the command may slmpined. Porexampk;, the preserve or absence of en- 
be read out, and the road-out defect rapleoernent allow- ly one nie, i,e. , the "VlDEOJTS* dlredocy, may be de- 
ance sttrfbute data may be transfened to the host con> tected. Alternatively, the process of identifying the DVD- 
puter ^0 (SI 303}. ^ Video format may be more stringent. Per example. In 
[01 99] The command from die video and audio repro- addition 10 the detection ol the presence or absence of 
duetlon program determinea whether the attribute value the ed^ove-deBcrlbed three files, the content of the 
of defect raplacemenl allowance attribute data is a value ■VIDEO.TS.IFO" file may be checked, 
reprseenting ^Qliowed" (e.g., '0') or a value representing {0207) Note that the control Information racordgd on 
"lorbidden" (e.g., "1") (S1304). ^ Ihe disk 250 may be used In order to detemnine whether 
[0200] Wt)en data recondgd In a reproduction-only the disk 250 Is a reproduction-only disk. 
dFsk Ift oopledto a reconjebie disk by an appamtu^, ^ucfi [0208] Further, In Example the determination of the 
AS a personal computer, itie attrfbuta value of the defect attribute vatue of defect replacement allowence attrtbuts 
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data \s executed tor a afngie sector belore the reproduc- 
tion of video and audio dBta. ^f^fldle9» to day. the dd- 
teimjnatlon oT the attrlbuts value of tna dofeet repiaeft- 
ment allowanoe attribute data may be executed for all 
sectors k) parallel to the reproOuctfDn process of video s 
end audio data. 

C0209] Fulther, In Example 4, the reproduction proo- 
ese shewn In Rgure 1 4 Includes the step or detemnlning 
whether the disk 2S0 is a ropfoduction-only disk 
(S1 303), However, when the attribute value ol the defect io 
mplQcement Bliowance attribute data Is always set to 
the VGlue representing "forbfdden" (e.g., '1*), It Is need- 
lees to say thai etep (S13Q2) shown In Rgure 14can be 
omtttod. When stop (SI 302) shown In Figure 14 ta omit- 
ted. V Q determlnflfion result In step {S1301) Is "Yee", « 
The reproduction process may go to step (S1303), 
[(^10] According to the reproduction method of Ex- 
ample 4, when eopyrighted oentantd recorded In a re- 
product1on<on)y disk are IBegarty copied to a neconslBblD 
disk, reproduodon of the Illegally copTed contents to the » 
recordable disk can be foitldden. Therefore, tho copy- 
right can be protected. 

[0211] Note that in the abovoHdeecribed Exampies, 
the Information reproductk^n method and the Informa* 
lion reeortling method are applied to the Infonr^aiion ro- ^ 
cording and reproducilon system Including a hofit corrv 
putor and a disk recording and raproductlon drtva 
Needless to say, the lnrormatk)n recording and repro- 
duction eyalem n^ay be a DVD recorder In which a ho^ 
computer and a disk recording and reproduction drive 30 
ere Integrated. 

[0212] According to the information recording medh 
Lvn of tho present Invention, each sector is pnsvlded with 
an amrlbute date area tor recording defect replacement 
allowance attribute data Indicating wnemer the record- 95 
ing of data Into the information recording medium has 
been executed In the etate that the execution of a defect 
replacement process Id allowed, This makes it possible 
to recordthe defect repi{)Cement allowance attribute da- 
ta In the information recording medlun. As a result, tho 40 
reproduction apparatus can execute a recovery process 
in which when an error occura in reeding a eocior In 
Which cfata has been recorded in the e(ate that the exe- 
cution of a defect replacamom proceee is not affowed, 
(e.g., data padding area otherthan an area of the EOC « 
block which is requeeted for recording. 
[0213] According to the Inlomration reproductton 
method of the present inventloni when en error oooure 
In reading out dalB» It Is datemiined whether the data 
has been recorded In the state that the execution of a 50 
defect replacement process la forbrdden. When the data 
has been recorded In the state that the execution of a 
defect replacement process Is fortildden, the read-out 
error of the datA ift ignored and the reproduction process 
is continued. Therefore, an error is not returned in re- ss 
BponsQ to a cottimand to read out daia which has been 
rBcordtitf \n e defective area duo to tho stoto thdt the 
execution ol e defect replacement procaae Is forbidden 



32 

In recording the real-time data. 
|Q!n4] According to the Information reproduction 
method of the present Invention, whan an error cecum 
in reproduction, reproduced data is replaced with pre- 
detennihed data (Ooh in the above-descrtbed Exam- 
ples). Thercrore, when OOh Is retumed in reproduction 
of video data or the like, a recovery process can be re- 
alized In which video data is Interpolated based on video 
data before and after that vldso date. 
IP21 5] Acoordhg to the Inf orniatlon recording method 
of the present invention, a defect roplaoemeni allow^ 
ance attribute Is set to "forbkJdcn" In recording reaNtlme 
data, while a defect replacement allowance attribute Is 
set to 'ellowed" m recording non«naBMime data. By re- 
ferring to the defect replacement allowe nee inrfbrmatlon, 
when an error oocuie In a reproduction process, a fre- 
quency of occunrenoe of errors In reproduction can be 
signlfteantly reduced. 

{0216) According to the bifonnatlon recording method 
of the prasant Invention, In an RMW process executed 
In rcconihg non-rcahtlme data, even when an error oc- 
curs in data read-out pn^ess, tr the data has been re- 
corded in a state thai tho execution of the defect replace- 
ment proceed Is forbidden, the raad^Dutproce$6 lecon- 
tinued. As a result, the occun^enee of an error Is prevent- 
ed In the RMW process. 

|q2l71 According to the Infomiatlon reproduction 
memod of the present invention, when copyrighted con- 
tents recorded In a reproduetlon-only disk Is Illegally 
copied to a recordable dlst(« lepmduetlon or the Illegally 
copied eententeto the rBoordable disk can beforbldden. 
Therefore, the copyright can be protected. 
[02T8] Various other modmcattone w)R be apparent to 
and can be readily made by thoee ekflied m the art with- 
out departing from the scope and spirit of this Invenlron . 
Accordingly, It is not intended that ihe scope or the 
claimd appended hereto be limited to the descnptbn as 
set forth herain, but rather that the clalne be broadly 
construed 



Clelnis 

1. An Information recording medlumcomprlelngausar 
area, and a spare area Including a rsplacamenl ar- 
ea, wherein the replacement area may be ueed in- 
stead of a detaeth/e area in the user area, 

wherein the ueer area and the spare area in- 
clude a plurality of sectors; 
each of the pluraficy of sectors Inctudee a user 
data area for rcoordlng user deta, and an at- 
tribute data area for record Ing defect replace- 
ment allovrance attribute data; end 
the deled replacement ailowarce attribute da- 
ta indicates whether recording of the user data 
has boon executGd i n a 3teiie that the execution 
of a defect repracement procaee le alkiwed^ 
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WharsJn In thft defect replftcemeni process^ the 
deractive area In the tisdr area b replacod with 
the rdplgoenient ansa in the spara Qrea. 

2. An Information reccrcfing medium occonJlng lo 
claim 1 , wherein neaf-tlme date re recorded aa the 
uaer data In each of one or moie Mctore of n>e plu- 
rality of aeetomp raaUlme reproduction being re- 
quired for the real-tfme date, end 

In each of the one or more ecctore, defective 
replacement allowance atlributo data having a first 
attribute value hdfcatin^ that the recording of the 
user data has not t»en executed in ttie state that 
the exacution of the defect Faptacement prooeea ia 
allowed. Is roconded. is 

3. An hfomifltlon recording medium according to 
claim 1 , wherein non-reaJ-tlme data Is recorded as 
the user data In each of one or more aectora of die 
plurality of oectors, non-real-limc rcproducClon not » 
being required lor the non-rcaf^tlme data, and 

In each of the ona or more eeclors^ daracHve 
replacsment altowance attribute data having a aec- 
ond attribute value tndlcaling that the recording of 
the user data has been executed In the st;3te that ss 
the execution of the defect replacement process Is 
allowed, Is recorded, 

a. An Infom^tton recording medliim according lo 
dalm 1 , wnarein the def ecttw area Is an ECC blocl< ^ 
Including a derecttv e sector, and tha defect repiace- 
mant process Id executed In units of an ECC block. 

An iniont)ation roccrdihg medium according to 
Claim 1, wherein recording of informfltlDn Into me w 
information recording medium Id executed In unfta 
of an ECC E:iiocK,the BCC block Including a plurality 
ofaectors, and 

atMbuta vaiuee of all dated reptaoment al- 
lowance attribute data inoudad In the plurality of 4q 
eectore tn the ECC block are eat lo the eome at- 
tribute value. 

An Infbmiatlon recording method for recording in- 
formation Into an Intormatlon recording medium In- ^ 
duding a user area, and a epere area including a 
replacement area, wherein the replacement ares 
may be used Inaiead cf a defecth/e area in the user 
area, 

50 

wherein the user area and the epare area in- 
clude a plurality of sectore; and 
eech of the plurality of eectors includee a ueer 
data area for naeonding user data, and an at- 
tribute data area, 

Ihe informatlort recording method eempriaing 
the steps of: 



(a) recording uaar data Into the user data 
area; 

(b) ganeiBtlng dafect replacennent aJiow- 
ance aitrfbute data; and 

(c) recording the defect replacement allow- 
ance attrfbuta data into the attribute data 
area, 

wherein the defed roplflcement allow- 
anes attribute data In^calcs whether recording 
of the user date Iibb been executed In a state 
thattlie execution of a defect replacement pwo 
eae ie allowed, wherein In the defect replace^ 
ment process, the defective area in the user ar- 
ea Is replaced with the replacement area In the 
eparo area. 

An information recoidlng method aeoordlng todeim 
fi, wherein the atop (a) Includes the steps of. 

recording reaktlme data as the user data in the 
userdiata area, raat'^lme mpreduction being re- 
quired for the real-time data; and 
eonanuing tne recording of the real-time data 
without perfctming the defect rcplBcoment 
procaea, even when a delectfve area Is detect- 
ed during raconiing of the real-lime data, and 
the step (0} includes tho step of: 

sening an attribute value of the defective 
repiacemert atiowance attnoute data to a first 
attribute value indicating that the recordsig of 
the user data has not been executed m the state 
that the execution oT the defect replacement 
process Is allowed. 

An information recording method aooofaing to claim 
8, wherein the step (a) Ineluoee the steps of: 

recording non-real-time date as the user data 
In the user data ares, real-time reproduction not 
being requrredfor the non-real-time data; and 
executing the defect repiacemert process, 
when a defective area Is detected during re- 
cording of tt^a non-real-time data, and 
Ihe step (b) Includee Ihe step of: 

setting an attrt^ute value of the defective 
replBcemenr allowance attribuia data to a eoc- 
ond enribute vaiue Indicating thai the recording 
of the user data has been executed in the state 
that the execution of the defect replacement 
pr^ess is aliowed. 

9. An Inf onrtation recording method according to claim 
6, wherein the dafeetive area is an EGG blocic in- 
cluding a defe^hre sector, and Ihe defect replace- 
ment preocss Is executed in units of the ECC block. 

1 0. An inf onnation recording mathod aooordl ng to ctakn 
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G , wheroirt recording cif Information Into the imma- 
tlon recording iriddlum Is executed In unlis oT an 
ECC block, the ECC block including a pluralit/ of 
Gcctons, find 

the Information riBcoixlihg method further 
cennprfees the step of: 

setting attribute values of ell defect replace- 
nient allowance attribute data Inciuded in the plu- 
rality of dectora In the ECC block to the ssnie at- 
tribute value. 

11. An informallon reproduction method for reproduc- 
ing Inforrnatfon recorded on an Information record- 
ing medium Including a user area, ard o spare aroa 
including a ^placement area, whensin tho n^lace- 
mom area may be used InBtead of a detalve area 
In tlie U9er ansa. 

wtierdn tfie uder area and the spare area fn- 
cludo a plurality of sectore, 
the Information reproduction nwthod coniprl&- 
06 the steps of: 

(a) reading out data recorded in ths infor- 
mation recording medium: 

(b) determining whether a read-out ^mt of 
the data occura; 

(c) reading out defact replacement allow- 
ance aarlbuie data from a sector, the data 
being recorded in the sector, whan It la de- 
temlned that a readout error of the data 
occurs: and 

(d) executing an emor process depending 
on en attribute value of ttte read-out defoct 
replBcemenl allowance attribute data. 

wnerein the defect replacenaent allow 
enoe ettrbute data In efeates whether recording 
of the data has been executed in a state that 
the execudon of a defect rapiacamem prooaas 
is allowed, wherein in the defect replaoement 
process, tlie defective area in the user area id 
replaced with the replacement area In the spare 
area. 

13. An infomiaUon reproduction method according to 
claim 1 1 , wherein the fiiep (d) includes the gteps of; 

(d-1 ) determining ifrtiether the attribute value of 
the read-out defect ropiacomont allowance al- 
Irlbute data Is equal to a first attribute value In- 
dicating that the recording of tfie u&er data has 
not been executed in the state that the sxecu- 
tlon of the dafact replacement procose Is al- 
lowed; and 

<d-2) ignoring the read-out erivr of the data and 
oonttnulng a reproduction procese, when It Is 
datem^ned that the attrtbute value oT the naad- 



1Q 



90 



out cfsfact replacement aitowancB attribute da- 
le is equar to the first altrlbute value. 

1$. An Infomnation reproductkin method according to 
claim 1 2, wherein the step (d^g) Includes the step of: 
replacing at least a portion of the deta with 
predetermined dummy data. 

14, An infomfiation reproduction method according to 
claim 11, wherein: each of the plurslrtyof sedors 
Includes a sector headen 

the eector header indudea the defect replace- 
ment allowar)ce attribute data» and a sector 
header en^ detadion ccxJe for detecting a 
read-out error of the sector header; and 
the step (0) indudee the ateps of: 

(0-1) detecting the read-out error of the 
eecfor header using the sector header e^ 
ror detection code; and 
(c-2) reedingoutthe defect replacement al- 
lowancB attribute data from a sector, the 
load-out error of th a sector header not be- 
Ing detected from thesocior. 

15. An fnrormatlon reproduction mothod according to 
Claim 11 , wherein: recording cf data Into the infor- 
mation recording medium is executed in unite of an 
ECC block, the ^GC block Including a plurality of 
sectors; 

the step (c) Indirdea die eiep ct 

(c-1) reading out one or more defect re- 
plaoament allowanca attribute data from one or 
moresectofs or the pfaireilfQf of sectors Included 
In the ECC block, the data being teooitled In 
the EGC brock; and 
the etep (d) tndudes the step o^. 

{d-1) executing an error process depend- 
ing on an attribute value of the read-out one or 
more defes! reptacement aOowence attribute 
date. 



*s le. An information reproductton method acconSng to 
claim 15, wherein: each of ihe pturality of sectore 
indudds e sador header; 



so 



9S 



the sector header Includes \he defect replace- 
meni allowance attribute dele, and a sector 
header en'or detection code for detecting a 
read-out error ol the sector header, and 
ihe step (c-1) Indudea the steps of: 

(c-l-l) deteding the reed-out emr of Ihe 
sector header using the sector header er- 
ror detection code; and 
(e-1 -2) readhg out the defed rsplacement 
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Bftowanc© attributo data from at least one 
aectdr sucoessiveiy from a leading aoctor, 
the read out error of the sector header rtot 
b^Ing delected. 

17. An InfermattDTi reproduction method according to 
claim 1 6, wherein thd step (d-1) includee the step of: 

(d^i -1 ) dficemnning whether the eiror process 
Is executed bae^d on m^ority rule of the ettiitNJte 
valuee of at leael one defect replmment anowanoe 
attribute data, the read-out error of the secror head- 
er not being ctetected from at least one sector In* 
duding the at least one defect replacement allow- 
anoe attribute data. 

18. An Inforniotfon reproduction method accordvig to 
claim 1 6, wherein each of the plumllty of sectors In- 
cludes the defect replacement flllowane© atlrlbiite 
data, an Internal code PI (or conning an error in 
oho sector, and an axternel cade PO for corrocttng 
an QTTOT over one ECC block. 

the step (c-1) Includes the stepe of: 

(c-1 -t ) ctetectf ng an error not corredable In one 
sector using the Interna) code; and 
(c-1 -2) reeding out the ddfect replecement al- 
lowance attrtiuto data from at least ona sector 
sucoeos^elyfmmateadlngseclor.thaerrornot 
comactabb In one sector not being detected, 

1». An Information reproduction method accordfrig lo 
eiafm 1 B, whareli thostep (d-1) Includes the step of: 
(d.1-1 ) determining whether the an-or process 
IS o3<ecuted based on majority nita of the attribute 
valuee Of at least one defect replacement allowance 
attribute data, the enor not correctable In one sector 
not being delected fmm at least on» sector includ- 
ing the at least defect lepiaceniont allowance at- 
tribute data. 

ao. An Information reproduction method for reproduc- 
ing Information recorded on an Inlomietion record- 
ing rtiadium Including a user area , and a epana srea 
Including a replacement area, wherein the replace- 
ment area may be used Instead of a defactlve area 
in the user area, 



IS 



so 



mineo tftat the iormet of data recorded in 
the information recording medium is the 
predetemilned forniat; and 
detemnlning whether reproduction of data 
recorded In the Infomneition recording me- 
dium la allowed, In aeeordanoe with en at- 
tribute value of the read-out defectreplecQ- 
ment allowsnce attribute data, and 
the defect replacement elbwancB attribute 
data Indicated wtiethor recording of the da- 
ta has been executed h a stetG ttiat the ex^ 
ecudon of a defect replacement pn^cess Is 
Qlkiwed, wherein fn the defect replacement 
process, t he defective area In the user area 
Is replaced with the repleeement area in 
the spare area. 



4S 



wherein the user area and the spare aroa In- 
clude a plurality of sectofs, 
the Inf ormatlorf reproduction method comprls- 99 
ing the steps of: 

detemilning whether a format of data re- 
corded in the fnfomiatfon recording medi- 
um Is e predetermined format; ss 
reading out defea replacomont altwancc 
altrlbutQ dHia from aaectar, tho d^ta being 
rscordod In iho sector, when h la detsr- 
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FIG.1 
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FIG. 3 

Informdion recording and reproductfon system 



200 



Host computer 



Cenlraf processing --21 1 
circuit 



X=2 



213 



Processor bus 



Bus bn'dge 



216 



219 



Main 


lAVdata 


meinory 


Lencodhia cord 



External cippanotus bus 



control 

card 



Magnet'c 
disk device 



.217 



^215 

r218 



AV dota 
decoding cord 



'210 



Video output 
' Audro output 



201- 



Device I/F bus 
Disk recording end reproduction drive 



1/F control circuit 



Mo bus \i 



233 



Sector 
mformotion 
generotion 
section 



235 



Buffer 
control 
section 



7^ 



ReplQcement 
atbrbute 
determinob'on 
section 




Dota recording 
section 



■234 



Data read-out 
section 



•231 
^240 



Data 
buffer 



.237 





250 



23 

PAGE 29/40 ' RCVD AT 7/17/2006 2:18:28 PM [Eastern Daylight Time] ' SVR:USPTOOT^/40 ' DNiS:2738300 * CSID:612455-3801 ' DUIUTION (min-ss):12-32 



07/17/2006 13:00 612-455-3801 



HSML, P.C. 



PAGE 30/40 



EP 1 132 914 A2 



FIG. 4 
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